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Round Form 


Reeorders 


Flush Mounted 


At Same Reduced Cost 
as Wall Mounted Type 


owe design of the new TAG Re- 
corder Case is such that it ean 
be produced at a distinct saving 
over the old type. Thus you are 
offered the same TAG ruggedness 
of construction and. reliable per- 
formance, plus improved appear- 
ance, at a saving in cost to you 

Thousands of users (industrial) 
throughout the world attest the 
fact that in the ideal TAG Record- 
er mechanism the need for funda- 
mental improvement was not dis- 
cernible. The reputation of *‘most 








durable” and “most dependabl: 
has been won by unfailing servic 
for nearly a decade. 

The same engineers who ha 
placed such an impressive mark of 
approval upon TAG Recorder fev- 
tures— now again enthusiasticall 
receive the improved Round Form 
Case. 

If you insist upon TAG standards ol 
accuracy — you'll be pleased to find 
them obtainable now at a distin 
saving. Ask tosee one of the record 
ers in the new, handsome cas 


The Same Old TAG Accuracy and Dependability 
in Round Form Case. Send for Bulletin No. L977 
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So said the chief engineer 
of one of America’s largest 
manufacturing chemists. 
And everywhere—in all 
lines of America’s indus- 
try—engineers are praising 
Mercoid’s performance. 
They are talking about its 
accuracy, extremely close 
control, and complete free- 
dom from troublesome 
servicing. 

Whether your problem is 
the control of tempera- 
ture, pressure or vacuum 


“No matter what my 


control problem 1S 
I STICK INA 


MERCOID 


and forget at’ 
















—you will find Mercoid 


the best possible solution. 
Mercoid’s operate electri- 
cally on full line current. 
No transformers—no re- 
lays—no delicate adjust- 
ments. 

Send us your name and 
address and we will mail 
you complete information 
on the entire line of 
Mercoid Controls. Also a 
booklet showing detail 
blue prints of over 30 
Mercoid installations. 


AMERICAN RADIATOR COMPANY 





Accessories Division, Dept. MI-3 


40 West 40th Street 


When writing to the American Radiat« 





New York, N. Y. 


Company n 
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SEE PAGE 213 


BURGESS-PARR COMPANY 


MOLINE, ILLINOIS 
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DIE-CAST CASES 


An Important Feature of Brown Instruments 


LL Brown Instruments excepting strip chart 
recorders are now made with die-cast alumi 
num cases. The strip chart recorder cases are of 
aluminum, but are not die-cast, being too large and 
deep for die-casting. Aluminum assures lightness 
and non-corrodibility. Die-casting assures sharpness 
of detail; tight, non-porous cases, with smooth, 
flawless surfaces. Write for details. 
THE BROWN INSTRUMENT COMPANY 
4482 Wayne Avenue Philadelphia, Pa. 
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MULTIMETERS 


D. C. and (A. C. or D. C.) 


A.C. or D.C. 
Multimeter 
Write 
for 


Bulletin 
502A 


When looking for Reliable 


HIGH SENSITIVITY METERS 


Get in touch with 


RAWSON 


ELECTRICAL INSTRUMENT CO. 


INCORPORATED 1918 


CAMBRIDGE, MASS. 
Branch Office: 91 Seventh Ave., New York City 


Manufacturers of Microammeters, Milliammeters and Am- 
meters, Microvoltmeters, Millivoltmeters and Voltmeters, 
Cabletesters, Timers, Earth Current-Meters, Fluxmeters, and 
Thermo Junctions, Electrostatic Voltmeters, Wattmeters, Etc. 





When writing to Rawson Electrical Instrument Co. mention INSTRUMENTS 
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Jewell 
Pattern 
No. 142 

Relays 


Weight 3 Ibs. 
Size 442" x6" x 44 


Making Aceurate Tests ... 
<i, Automatic E — 


Ai tomatic equipme nt ma k es a hu sky gnet giv 


possible the utmost accuracy in 1 high gap density ‘his, in turn, 
hearer saad , 
complicated suits in a torque many times that 


radio obtained from a commercial in 


high speed testing of 
electrical apparatus, such 
sets 


In automatic testing a sensitive of | 
“" 
Small ered 


ds 

strument, e for the small values 
slate or grid current encount 
relay functions on a very in the testing of radio equip 


t oltage, com ment 


change in current or 
pletely eliminating the inaccuracies Pattern 
of the human element 

Automatic equipment is now be 
ing used extensively in_ testing 
vacuum tubes, condensers, chokes, are adjustable in service 
and transformers tain limits 

The Jewell Pattern No. 142 Re All applications of au 
lay is particularly suitable for auto testing are more or less special, and 
matic testing. A special pole piece Jewell Engineers invite correspond 
construction in coordination with 


Jewell Electrical Instrument Co., 1650 Walnut St., Chicago 


grade 


plied to nctio n a current 
small < 5 microamperes, 
with high ) lov ontacts whi 
within cet 


tomati 
ence regarding 


Manufacturers of a complete line 
switchboard and portable instruments 


5 | 29 YEARS MAKING GOOD INSTRUMENTS "nh 
iI] I | | | i} | | 


. When writing te ical Instrument Co. mention INSTRUMENTS 
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Laboratory Apparatus and Supplies 
the kind you want, when you want them 
and at prices you are willing to pay 


TESCHNER 


e rr) Y 
“One Motion” Control 
7 ‘ ’ ’ aia Bl = 
VISCOSIMETER 
Embodies every known featur: 
to facilitate the test and to ir 
sure the accuracy of the test 
Comes with Universal or Furol 
tubes or with tube with inter 
changeable orifices—all with 
Bureau of Standard Certif 

cates 


Descriptir e leaflet and list of us 
gladly furnished upon request 


iqdard 
Water Stills 


The New Standard’* Water Stills, manu 
factured by the Barnstead Mfg. Co., Bos- 
ton, Mass., are stills of outstanding su- 
t rities—they occupy considerable less 
_ than old types and can be easily 
app ed to a er oracket type. 


ae Ne ell ws 


Carried in stock for immediate shipment 
in the following sizes: 


Gas.....1, 1/2, 2, 5, and 10 gallon capacity 
Electric 
1, 14, 2, 3, 5, and 10 gallon capacity 
Steam___.5, 10, 15, and 20 gallon capacity 
Larger capacities to order 


Write for descriptive leaflet 
and prices to 


™ ‘ ’ ™ 7 7 | a | 
TESCHNER - MYERS CO., Ine. 
Laboratory Apparatus and Reagents 
EXPORT - WHOLESALE - RETAIL 
43 Warren Street New York, U.S.A. 
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A New and Remarkable 


Standard of Accuracy on 


PRESSURE 
GAUGING 


INSTRUMENTS 


HE PAULIN SYSTEM of pressure 

gauging now offers engineers, scien- 

tists, educators, aviators and _ tech- 
nical men in all branches of industry a new 
high standard of accuracy in the precise 
weighing of atmospheric pressure. This 
system, introducing an entirely new prin- 
ciple which eliminates all lag and hysterisis 
found in the usual aneroid, is capable of 
registering the slightest change in air pres- 
sure on a dial marked to the smallest read- 
ings yet achieved. Paulin System Altimeters 
will register differences in elevation as small 
as two feet. Paulin System Barometers are 
readable to 1/100 of an inch, and less. 
The Paulin System Barometer replaces the 
mercury barometer in many cases where 
the delicate mercury column is impractic- 
able. It is more accurately read, just as sen- 
sitive and costs less. Mail the coupon below 
for a free copy of the Paulin System “‘Man- 
ual on Altimetry.”’ Also ask for our recently 
issued work on “The Origin and Develop- 
ment of the Barometer and Altimeter.” 
Paulin System Altimeter in hand These pamphlets will come free in response 


tle ying case. An instrument that to the coupon. Address: 
aieows one man té } tie rk f 


five in running preliminary sur 





ed 
Vow 






Educational Division 


The American Paulin System, Inc. 





1220 Maple Avenue Los Angeles, California 
ee eeee eee ees es eeseseaeeeee=s, 
' rs 
, THE AMERICAN PAULIN SysTEM, INC., 1 
‘ 1220 Maple Aver ue, L S Ar gele ; ( alif : 

' 1 
1 Please sel d me, tree, a COpy I i] 
i] 
' aul n SY t ‘A etry ry 
- Manual i] 
‘ ' 
' Ori 4 d D € I i t | 1 
; Bar eter 1 
i ' 
1 Name : 

' 

The Paulin System Level Flight I) 1 Address ' 
icator and Altimeter for aircraft ee a ee ee 


— ; 
When writing t he Ame? 
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The HUMP METHOD Gives Each 
Piece A Hardening Pedigree .. . 


‘‘*PEDIGREE”’—A record of a line of ancestors 
Webster ’s Dictiona 



































= 7 QUENCH \ 
A Hump Method Recorder eae a! eee ett Nee 


nd portion of a Hump Chart. 


Chart i actually about oe 
inches wide Note hov Ste 
























































Hump on the chart shows _, 

the critical for each charge CRITICAL \ 

and how the hardener always AN E HH 

quenches at the same number e # Seager RANGE | 
above the Hump, H : 








HEATING 















































of temperature 

procedure give Hump 

hardened work a hardening 
pedigree.”’ 


HE HEAT-TREATER who hardens by the Hump Method 


naturally works out a hardening procedure that leads directly 

















to the best possible hardening for any piece of steel. 

The Hump Method /ocates the critical for him on every in 
dividual charge that he puts in the furnace. It also gives him a 
record of the rate of heating and of the distance between critical 
and quench. Having full control over these two factors, he can 
vary them until he finds the treatment that will give the ideal 
structure for a particular type of work. 

Having found how to secure this ideal structure, the Hump 
Method hardener can then duplicate it repeatedly. Consequentl) 
any piece that he hardens may serve as an ancestor for an endless 
line of similar pieces—pieces with the same long life, because they 
will have the same depth of hardness, the same grain size and tex 
ture throughout. Such pieces are pedigreed pieces. They run true 
to type. They form a sturdy family of individuals exactly adapted 
to the work required of them. Among them will be neither weak 
lings nor cripples. If you would like to have such families of tools 
or production parts in your plant, ask us to send you further facts 
about the Hump Method of Hardening. 


Write for Catalog No. 90-I 


LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE PHILADELPHIA, PA. 


LEEDS & NORTHRUP 


BRANCH OFFICES: Cleveland, Chicago, Houston, Los Angeles, San Francisco 








When writing to Leeds & Northrup Company mention INSTRUMENTS 
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Have your stenographer cut out and mount the index found bound in 
the back of this issue, listing the principal articles. They will direct you 
to valuable information to which you may wish to refer in the future. 
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The ROCKWELL 


Hardness Tester 


ANY instruments and many methods are helpful as 
means of reducing the amount of defective materials o1 
parts produced. That is their function and field. That is the 
indirect function of the Rockwell 
But it has also a direct and immediate purpose—to prevent 
material or finished parts that are improper or defective in 
hardness, from going to any customer. It is then working di 
rectly for your customer, and for your own sales and servic: 


departments. 


Witson-MaAeuten © 


INCORPORATED 


387 Concord Ave. New York, N. Y. 


When writing to Wilson-Maeulen Company mention INSTRUMENTS 
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To Our Readers: 


Dp“ to the fact that the last issue had already gone to press the 
change in the organization which had taken place could not be 
announced before this time. This change will reflect a decided im 
provement in future issues of INSTRUMENTS 

Mr. Joseph J. Vigneau, has replaced Mr. George | ay as Presi 
dent and Business Manager of INSTRUMENTS. Mr. Ray is no 
longer connected with the Instruments Publishing Company. Mr 
Vigneau’s knowledge and experience in the publishing field will assist 
the editor in increasing the usefulness of INSTRUMENTS 

We would be very glad to make the acquaintance of all our readers 
and extend an invitation to all to visit our office at any time. In order 
to introduce ourselves to you, a short sketch has been prepared and 


appears in the following pages 


For the Engineer Who Says: “Just the 


Periodical ’'ve Been Looking For” 


A’ the Twelfth Exposition of Chemical Industries several engi 
neers urged that a subscription coupon be inserted in INSTR 
MENTS which could be detached without mutilating the magazine 
Many men, they stated, wish to subscribe after seeing their copy. A 
detachable form they feel would be a convenience both to them and 
to the prospective subscriber. 

A convenient subscription card will be found in this issue. May it 
serve its purpose when the next person expresses interest at having 


made the discovery of INSTRUMENTS on your desk 
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OSEPH J. VIGNEAU, 
J Instruments Publishing Company 
engineering publishing field for over 
Keystone Consolidated Publishing Company 
Mining Catalogue, Coal Edition, 
Mining Catalogue, Metals and Quarri 
Coal Buyers’ Catalogue, 
Keystone Directory of Coal Mines, and 
Keystone Directory of Metal Mines and Quarries of 
3 ill Publis! 
pany for the purchase of this company, as the publicat 
the Keystone Consolidated Publishing Company w 
+} 


In 1925 overtures were made by the McGraw H 


1 
Y 


new developments they had planned. Th 
December 28, 192 
In the next 2 years, Mr. Vigneau 
after a life time of contact with the 
field, he felt the urge 
acquired were foreign 
In August 1927, he heard of the organization, INSTRUMENTS 
PUBLISHING COMPANY, which the process of beu 
formed. He became interested in this « 
became a third partner with Messrs. Ray 
ime in January 
Messrs 
bach, who now hold complete he Instrument 
Company as equal partners. 
Richard Rimbach, Vice President and Managing Edito 
MENTS, is a graduate of the Massachusetts Institut 
and Harvard University. After a short period 





INSTRUMENTS 


Officer's Training School at Camp Hum 
in the metallurgical department of the il inois aid Company 
months later, he was given the position as Metallurgist in C 
the Research Bureau Laboratory of the Standard Steel Car 
After three years with this company, Mr. Rimbach transferred 
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For four years, Mr. Rimbach has been on the faculty of the C 
negie Institute of Technology, as a lecturer in metallurgy in the 
ing classes. He is a licensed professional engineer 
Pennsylvania, and has made a number of translations 
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The Twelfth Exposition of 


Chemical Industries 


ERHAPS one of the most profitable of experien is that t 
Prrines from attendanc t expositions. The Twelfth Exposition 
Chemical Industries hel ran entral lace, the week 
May 6th was 

nough to be able atter 

The Exposition was 
the so-called chemical 
from manual control 
plete automatism has 


The following report gives information 
hibited b 


company exhibitors and the products ex 


i Se syn Motor system for the l ng di 

A Sel Mot rd 

»] mner 1 nr , rn m™ wn 
Ul it, i PAL UIe, jl i 9 5 i, HOUT, ¢ 


Meter Automat 


+ 


such as liquid lev t 
featured the Bailey 
mbustion ¢« 
ficiency was demonstrated and a number of photographs, d 


meter charts from actual control 


Control for pressure, temper 


rawing 


Gravity Recorder which continuously records 
f liquids was shown with cover off so that the 
compensating feature of the recorder could b 
ment exhibited consisted of a Bailey Gas Meter with comps 
pressure variations; a boiler panel with Boiler Meter, Mult: 
ind Fluid Meter: and an Electrically Operated Flu 
The Bausch & Lomb Optical Company exhibited 
Monocular and Binocular Microscopes, as well th 
Microscope. Photomicrographic and projection 
ters, Colorimeters, Centrifuges, Quartz 
Microscope, Magnifiers and Readers, Binocul 
new Hydrogen Ion C 
outfit 
Christian Becker, Inc., exhibited the following 
1/1000 mg.; Analytical Chainomati 


A 4 


ance, sensitivity 
ing the use of all riders and fractional weights; Inv 
sensitivity 1/200 mg.; Specific gravity balance 
specific gravity of liquids up to 4.0000; an 
1s well as scales for the textile, paper, dairy and drug 

The Bristol Company displayed the following very 
instruments: Indicating and Recording Pyrometers with moisture-proot 
cases, both duplex and single records, and round and strip chart types 
Recording Pressure Gauges for pressure and vacuum. Re 


mometers. Recording Electrical Meters tor amperage, 
age Thermometer Controllers for lower temperatures, 
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trically operated and air operated valves. Thermometer Recorder ( 
trollers. Pyrometer Controllers for higher temperatures, with electri 
operated control valves. Pyrometer Test Sets. Air Operated Pr 
Controller. Industrial Mercurial Thermometer. 





THER - 
For TeUOMETERS PYROMETERS 
‘OF Gy OPE Ratuey —y 
ee 





are 








The following flush type instruments were mounted on black met 
panels and exhibited by the Brown Instrument Company: Indicating 
Recording Thermometers and Pressure Gauges, Duplex Temperature 
Pressure Recorders, Strip Chart Recording Thermometers, Indicati: 
Resistance Thermometer so sensitive as to operate when the bulb 
clasped in the hand, Strip Chart Recording Resistance Thermomet 
Brown Electric Carbon Dioxide Meters in operation, Intermediate a1 
Low Range Manometers, Forged Steel Manometers in various stag 
construction, Portable Pyrometers and Potentiometers, Draft Gaug 
Thermocouples, Protecting Tubes, Automatic Control Valves and D 
tant Reading Pressure Transmitter were included in the exhibit 

At the Burgess-Parr Company booth, castings of Illium were s! 
This is an alloy developed originally for calorimeter bombs, but w! 
has found extensive applications in industry for handling acids, a1 
other corrosive media. Illium castings are also used to resist oxidat 
at high temperatures 

Fred S. Carver, Engineers, exhibited a number of laboratory p1 
for testing and experimental purposes 

The Central Scientific Company and Eimer & Amend showed 
Ous scientific instruments and apparatus 

Sigmund Cohn exhibited a complete line of platinum laboratory war 
such as crucibles, dishes, electrodes, etc. Crude platinum, platinu 
various stages of refining, and also crude gold, were shown. 

Charles Engelhard, Inc., had on display a complete exhibit of a1 


equipment for the measurement of industrial plant gases, such as st 
ratio analysis, NH., CO.,, and one gas in a mixture of other gases 


+ 


well as solvent vapor. All of this is accomplished by the use 
Engelhard Quartz Protected Thermal Conductivity Cell. In additior 
this, a complete line of automatic packless type solenoid valves and 1 
lating equipment were exhibited 
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The Exact Weight Scale Company exhibited their Model 51 scale 
and their Model 1227 for sacking purposes. Other models for general 
packing room purposes were exhibited. 

The Foxboro exhibit at the Exposition consisted of the following: A 
Duplex Chromium Plating Temperature’ Controller in operation. The 
new Steam Flow Meter, also in operation. This is of the orifice meter 
type. It reads direct and totalizes the steam flow as well. An Instrument 
Board showed Recording and Indicating Thermometers and Gauges, 
Tachometers, etc 

The Freas Thermo-Electric Company designing engineers and manu 
facturers of automatically-controlled constant-temperature thermo-electri 
devices had on display their latest developments in electrically heated 
industrial ovens in which the temperature is held constant within ex 
tremely narrow limits by a thermo regulator of the differential linear 
expansion type—very simple in construction, positive and powerful in 
action, and thoroughly dependable. These ovens and dryers have a tem 
perature range from slightly above room heat to 700° F. A large sensitive 
water thermostat was also on display in which the temperature is main 
tained constant to the 0.01° C. It may be used for temperatures up to 
50° C. The well known Freas laboratory ovens were also there to be 
examined, and the forced-air-circulation type of oven attracted consider 
able attention 

The General Electric Company presented an educational exhibit from 
its research laboratories including streamer discharge, Telsa coil and ef 
fects, thyratron tubes, photophone transparencies, a high-frequency fur 
nace, and various photo-electric tube applications. The voice-controlled 
toy train was included in the display 

The Emil Greiner Company showed: Constant Temperature A.S.T.M 
Viscosity Baths to hold two and four Saybolt Viscosimeter Tubes; vari 
ous oil testing instruments such as Pensky-Martens Flash Testers, Foster 
Flash Tester, Redwood Viscosimeters, Barbey Viscosimeters, Engler Vis 
cosimeters and A.S.T.M. Pour Test Apparatus; Thermometers of all 
types including A.S.T.M. Thermometers for petroleum testing; Hydro 
meters of all types including A.P.I. hydrometers for oil; Stopwatches and 


stopwatch supports; distillation column for close fractionation and other 


pieces of lamp blown glassware; precision volumetric ware. Burettes ac 
cording to U.S. Bureau of Standards, and M.C.A. specifications; thermo 
regulators and relays; electric heaters and stirrers; Chapman flask for 
use in latest A.S.T.M. method for determination of surface moisture in 
fine aggregates, specific gravity of sand and voids in inundated sand 

Hoke, Inc., displayed their reducing valves for oxygen, hydrogen, 
and other non-corrosive gases: the Flo-gage for administering oxygen 
to pneumonia patients; the Valvo-gage for compressed gases; the micro 
metric control for tanks of compressed gases; needle-valves for pipe 
lines and oxygen blowpipes for city gas plus oxygen, where oxygen 1s 
not available it can be arranged for other gases 
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The LaMotte Chemical Products Company exhibited their full 
of materials and equipment for pH control and for the analysis of 
sewage and industrial wastes. In addition to the standard Roulett 
Block Comparators, many new items were shown, such as Indicat 
Color Standards and Comparators to cover the pH ranges 0.2-1.8 
9.6-13.6; the LaMotte Sludge Testing Set: the LaMotte B.O.D. S 
Standards for Water and Sewage Analysis in special sealed Ni 
Tubes with polished tops and ‘bottoms; the LaMotte Colorimeter 
Nessler Tube Comparison; and a new Chlorine Colorimeter for det 
mining free or residual chlorine in drinking water. In addition a nun 
of new Blood Chemistry Outfits, including Blood Urea, Blood Su 
Blood Calcium, Icterus Index, Blood Chlorides and Phenolsulfonepht 
lein Outfits were exhibited. 

The Leeds & Northrup Company featured as part of its com; 
operating display, automatic Conductivity Control, Automatic pH C 
trol, Humidity Recorder, CO, Recorder and various types of temp 
ture recorders. It provided an excellent opportunity for those inter 
to see at first hand the L. & N. recording mechanism 

E. Leitz, Inc. provided for an elaborate display including many 
structions which were not shown previously. Among the instruments d 
played were: Leitz Metallurscope representing an instrument excellent 
adapted for metallographic investigations. The equipment being portal 
can readily serve for transportation to one or more Laboratories. 1 
Leitz Universal Chemical Colorimeter, offering means for investigatior 
colorimeter, has many features not evident in constructions manufactur 


previously. The Leitz “Leica” camera and its accessories enabling on 


photograph indoor and outdoor scenes, blue prints, drawings, maps, ¢ { 


was shown. Some excellent enlargements which can hardly be identifi 
from original prints, were displayed. A Projector enabling one to pro) 
the films taken with the “Leica” Camera proved very interesting sinc 
enabled means for Sales Managers and others to give visual instruct! 
to their sales representatives, etc. A full line of Leitz Metallographi 
Polarizing Microscopes were displayed 

The Moto Meter Company exhibited the following: A Model *F:1 
Motoco Industrial Thermometer with electric contacts. This is an 
dustrial thermometer which can be equipped with either high or 
electric contacts or both high and low electric contacts, which are 
justable. The “T-6" Motoco Industrial Thermometer. This is an ext 
heavy duty industrial thermometer with a 6-inch case. The “T-1” Trat 
former Thermometer. This instrument can be made either with or wit! 
out electric alarm contacts. Model “H™ Marine Type Boyce Motomete: 
This is an instrument designed for use on marine motors. It can be fur 
nished with any length of tubing up to 50 feet 

The Palo Company had on display the following: Palo Acid-alkal 
meter for pH determinations (acidity and alkalinity) directly, contin 
ously, and automatically; Daylight Lamps for color matching and gener 


] 


{ 
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llumination; New types of balances; Meker furnaces for all te 
up to 1750° C.; Durieux Filter Paper; Palorium (substi 
num) ; Microscopes and accessories, including photomicrographi equip 
ment; and Ives Tint Photometer for color analysis 

The Pfaltz & Bauer, Inc. exhibit consisted of the line of Scientific In 
struments, principally analytical balances, manufactured by the Sartorius 
Works. Three of the balances represented distinct improvements in their 
field and attracted considerable attention. The latest model known as the 
Industrial Rapid Balance was designed specially for the busy industrial 
ill 


laboratory. It is equipped with devices which mechanically handle 
weights from the outside of the case and with the improved Air Damp 
ener it is possible to make a weighing accurate to 1/10th of a milligram 


} 


in less than 2 minute. A much improved Micro-balance was shown with 


the feature of a completely enclosed beam which to a great extent does 
away with the trouble caused by slight temperature variations. Anothe1 
new feature were the Membrane Filters. With these new Filters, seem 
ingly impossible things can be done, such as breaking up emulsions, filt 
ering gasoline out of a mixture of oil, water and gasoline, and 

other equally difficult things. The balance of the exhibit consiste 

the products produced by E.de Haen such as Fixanal Preparations 
C. P. & Industrial Chemicals, and a wide variety of other chemical 
manufactured by German concerns. 

The Gottfried Automatic Flow Control Co., Inc., exhibited their auto 
matic flow control for water using industries. These controls control the 
flow of water automatically and have easily operated temperature con 
trols. 

Pneumatic Scale Corporation, Ltd., had an operating exhibit. Thi 
consisted of six different types of machines used primarily in various 
branches of the chemical industry, when chemicals or other products in 
liquid or semi-liquid form are marketed in Fully Automatic Vacuum 
Filling Machine, a smaller semi-automatic vacuum filling machine, their 
Samoo Junior, a Single Head Rotary Capping Machine operating with 
an Automatic Cap Feed; a machine for filling powder into bottles by 
vacuum, and a Volumetric Pressure Liquid Filling Machine for 
gallon or gallon cans. 

The Republic Flow Meters Company, exhibited the new Republic 
Control Pyrometer described in the new instrument section of the May 


issue of INSTRUMENTS. The actual control and operation of a small 


electric furnace and motor operated valve by a Republic Control Py 


“} 
rometer, without the use of auxiliary relays was shown. The exhibit 


also included a standard Republic Flow Meter installation, including 
meter body, orifice assembly and reading instrument 

The Richardson Scale Company showed a “Convey-o- Weigh.” This 
machine consists of two conveyors, one being used for feeding material 
on to another conveyor. This second conveyor being called the weighing 
conveyor. When the pre-determined load has been deposited 
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the weighing conveyor, the feed conveyor stops and the weig! B 
conveyor continues and discharges its load. If the supply of materia l 
the “Convey-o' Weigh” should dwindle the scale automatically E 
pletes its weighing and then stops until a sufficient supply has a , 
accumulated for another accurate weighing. Under this system it is . 
possible to obtain inaccurate weights or for the machine to pass mater T 
without making a complete and accurate weighing. It is possible to c it 
bine two or more of these machines in order to accurately proport tr 
and positively mix any number of materials. An alarm arrangement “ 
be connected with the outfit to give warning when the supply of , 
material runs low or when the scales have stopped for any reason. | 
addition to the “Convey-o- Weigh” there was exhibited a Richard 
Enclosed Type Dust Proof scale for weighing in bulk or into bags su fe 
materials as cynamid, Fullers earth, graphite, linseed meal, castor Ci 
mice, whiting, marl, salt, fire clay, boric acid, soda ash, borax, sulphur by 


pitch, plaster, etc 

Sarco Company, Inc., showed temperature regulators for liquid a 
dry kiln control. Their apparatus uses the expansion of a thermosensit 
fluid hermetically sealed in a tube to operate gas, steam or water valy 


Seederer-Kohlbusch, Inc., displayed a very complete line of precis 
balances. This exhibition included several new types for weighing, t 
ing, counting, estimating, or for determining percentages. The new Sek 
No. 60 Analytical Balance, sensitive to 1/20 milligram. All analyti 
balances on display were equipped with a new style improved type ride: 
carrier, which picks the rider up from the side, and carries it the ful 





length of beam—having an adjustable feature so that the control 
be set for riders of any height. Included in this display were assay 
ances sensitive to either 1/100 milligram, 1/200 milligram or 1 
milligram; diamond balances with beam graduated | carat down to | 
carat, and a bullion balance with capacity 5000 ounces, sensitive to 
grains with full load. Another apparatus was the “Abraham Consis 
tometer,” for determining the hardness or consistency of bituminous n 
terials, or any plastic or semi-plastic substance. Among the other test 
devices were balances for measuring applied force, either for push 
pull, dynamometers for measuring tension, strength, or breaking st1 
The Chatillon decimal weigher which weighs in decimals of a pout 
giving weight of an article down to 1/10,000 of a pound, without usi 
loose weights. The Kohlbusch estimator, which computes weight 
single unit, showing weight per hundred, thousand, dozen or gross. 7 
Chatillon counting scale with ratio either 10 or 12 to one. 

A combination automatic power yarn and cloth tester with a 
burst test apparatus manufactured by Henry L. Scott Company was e» 
hibited in the booth of the U. S. Testing Company, Inc. 

The Glass Blowing display of Teschner-Myers Co., Inc. drew attent 
to the fact that this house has one of the most modernly equipped Gla 
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Blowing establishments in the industry. In addition to a general line of 
Laboratory Apparatus and Supplies, this company demonstrated the 
feschner “One-Motion” Control Viscosimeter, an oil testing apparatus 
which has already found favor throughout the Petroleum Industry. The 
Teschner “One-Motion” Control Viscosimeter was shown in operation in 
its most improved form. In addition to the Teschner “One-Motion™ Con 
trol Viscosimeter they also demonstrated the Bacon Bomb Sampler, an 
instrument used for securing undiluted and uncontaminated samples from 
the bottom or any desired level of tanks, reservoirs, tank cars or similar 
containers. Dummies of this company’s new catalogs were prominently 
featured in their display calling the attention of the trade to their new 
catalogs which are in process of compilation and which are expected to 


be completed some time during July 
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The Vol-U-Meter Co., Inc., showed a constant weight filling dey 
for quantities over five gallons. This apparatus can be installed on 
beam scale. 

W. M. Welch Scientific Company exhibited the following: Del 
Micro High Vacuum and Pressure Pumps; Hydrogen Ion Apparatu 
portable and laboratory form; Trip Scales with Bakelite Pans and Tri; 
Beam Laboratory Balances for speed weighing; 1929 Edition of 
Periodic Chart of the Atoms with all recent atomic research data: 

a complete line of laboratory instruments. 

The Weston Electrical Instrument Corporation was represented 

a small attractive display of their electrical measuring instruments. Ek 


tro-chemical, laboratory and plant maintenance instruments were grouped 


and featured were the new Weston Model 539 Miniature Portable Cur 
rent Transformer and the Model 528 1 Ampere A.C. Ammeter. West: 

representatives stated that with these two instruments it was possible t 
check currents, on lines of commercial frequencies, from 200 millian 
peres to 200 amperes, with a guaranteed accuracy of 2%. Many visitor 
were attracted by the display of a 15,000 ampere shunt for use with 
Weston switchboard ammeters. Its size and weight were indications 


what is necessary to correctly measure high currents accurately. 

Carl Zeiss, Inc., exhibited a selection of their optical instrument 
which are of interest to chemists, for laboratory use as well as for mai 
ufacturing control in the plant. The following were specially featured 
an extensive line of refractometers, spectroscopes and spectrographs, 
from small pocket models to spectrographs meeting the requirements for 
quantitative analysis. Magnifiers covering the entire range of practicabl 
magnifications and working distances. New microscopes for the exam 
ination of opaque and transparent objects. Ultra-microscopes for th 
examination of colloids. 


Books on Instruments and Devices 
for Measurement, Inspection and Control 
NOTE:—Instruments’ Book Shelf is prepared to supply any book or 


periodical. 


ELECTRICAL MEASUREMENTS IN PRACTICE. F. Farmer. 1917. Cloth, 360 pages, $4 
postpaid. 

ELECTRICAL METERS. C. Jansky. 1917. Cloth, 416 pages, $4.00 postpaid 

THE THEORY OF MEASUREMENT. A. Palmer. 1912. Cloth, 248 pages, $3.00 postpaid 

METHODS OF MEASURING ELECTRICAL RESISTANCE. E. Northrup. 1912. Cloth 
pages, $4.50 postpaid. 

CONNECTING AND TESTING DIRECT-CURRENT MACHINES. F. A. Annet and A 
1925. Cloth, 237 pages, $2.50 postpaid 

LIGHT, PHOTOMETRY AND ILLUMINATING ENGINEERING. W. Barrows. 1925. ‘ 
412 pages, $4.00 postpaid 

CIRCUIT TROUBLES AND TESTING. T. Croft. 1924. Cloth, 224 pages, $2.50 postpaid 

PRACTICAL USES OF THE WAVE METER IN WIRELESS TELEGRAPHY. J. Mauborg 
1913. Cloth, 74 pages, $1.25 postpaid 

ENGINE ROOM CHEMISTRY. A. Gill. 1923. Cloth, 174 pages, $2.00 postpaid 

STEAM ENGINE INDICATOR. F. R. Low. 1910. Cloth, 169 pages, $2.00 postpaid 
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Electrical Instruments in the 


Chemical Industries * * 
B. P. Romaine * 


HAT the relation between electricity and chemistry is a close one 

need hardly be mentioned. In fact one of the earliest ways of 
generating electricity was by chemical means, and the galvanic battery 
still holds an important place in the electrical industry. Obviously where 
electricity is used it must be controlled and measured if its full benefits 
are to be realized. 

Voltmeters and millivoltmeters directly indicate the voltage across 
their terminals. In general, this type of instrument draws current from 
the circuit to which it is connected. When the external circuit has a 
resistance which is appreciable in comparison with the resistance of the 
meter a fall of potential in the external circuit takes place when the 
meter is connected. This results in a lower indication on the meter than 
the true open circuit voltage. Frequently the resistance of the external 
circuit is unknown or variable so that correction for its effect upon the 
meter readings is impracticable. In such a case the potentiometer would 
be resorted to for undirectional voltages. In this device the unknown 
E.M.F. is balanced against an adjustable E.M.F. until both are equal 
Equality is shown by the absence of current flow between the source 
of E.M.F. and the potentiometer. When this condition exists there is no 
fall of potential in the external circuit regardless of its resistance, and 
hence the setting of the potentiometer indicates the true open circuit 
E.M.F. of the external circuit. 

A balance between the E.M.F. of the potentiometer and external cir 
cuit is indicated by an instrument called a galvanometer. This device 
simply deflects from its normal or zero position when current is passed 
through it, the direction of deflection depending upon the direction of 
current flow. Absence of deflection indicates absence of current 

Ammeters and milliammeters are used to measure current strength 
If their resistance is not negligible in comparison with that of the rest 
of the circuit their presence causes an appreciable increase in the cir 
cuit resistance and hence a smaller current flows than would exist if 
they had not been inserted in the circuit. This may or may not be a dis- 
advantage depending upon circumstances 

For measuring electrical resistance the Wheatstone Bridge is fre 
quently employed. This consists of the unknown resistance to be meas 
ured, three resistors of known value, a source of E.M.F. and some form 
of current detector such as a galvanometer. When certain known re 
lations exist between the values of the unknown and known resistors no 


*Engineer in charge of A. C. Design, Weston Eleciricel Instrument Corp 
**Paper read before the Students’ Course at the Twelfth Exposition of Chemical Industries 
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current will flow through the galvanometer and the value of tl 
known resistor can readily be calculated. Commercial forms of \ 
stone Bridges are either direct reading or the calculation only im 


multiplying the dial readings by a simple factor like, 10, 100, 
In bridge measurements of solutions polarization would occur if a 
current were used, hence it is necessary to employ an alternatin 
rent source and some form of alternating current detector suc 
telephone receiver. 


Wattmeters are used to measure the total electrical energy deli 


to a piece of apparatus, for example, an electric furnace 
For measuring low or moderate temperatures the resistanc: 


mometer is a useful instrument. It is based upon the change of resist 


of some such metal as platinum, nickel, etc. with temperature 


The resistance unit is exposed to the temperature to be measured and t 


resistance is indicated by a Wheatstone Bridge or any one of s 


forms of resistance measuring instruments which may be calibh 


directly in temperature. Several resistance units located in widely 


arated locations may be successively connected to one conveni 


situated temperature indicator. 
Higher temperatures are readily measured by electric thermo 


connected to either a d.c. millivoltmeter or to a potentiometer. Su 


combination is called a pyrometer. The thermo-couple consists of 


suitable dissimilar metals, the junction of which is exposed to the t 


perature to be measured and the cold end is either maintained 
known temperature or some form of compensating device is pt 
for correcting for cold end temperature variations. An E.M.F. is 
in the couple which depends upon the difference in temperatur 


tween the hot and cold ends, hence the generated voltage is a mea 


of this temperature difference and the millivoltmeter or potentiot 
may be calibrated to read temperature difference directly. If a fixed 


end temperature is maintained or a compensator for cold end variat 


rf 


is provided the calibration may be made directly in degrees of 
temperature scale such as Fahrenheit or Centigrade. 

In commercial chemical processes such as mixing or agitating 
sometimes desirable to measure speed. This may be done by conn 


a small direct current electric generator called a magneto to the driv 
device and measuring the voltage produced by means of a direct current 
voltmeter. The magneto consists of a permanent magnet in the field 
which a small armature is free to rotate. The current is collected 
means of a commutator and brushes which are often made of s 


to insure good electrical contact. The voltmeter may be calibrat 
revolutions per minute, feet per minute, or other appropriate units 
The various kinds of instruments mentioned may be made to 
indicate on a scale the quantities they are designed to measure, or 
may record them on a chart which moves at a predetermined sp 
clock work or otherwise. The chart is frequently ruled in hou 


+ 
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fractions of an hour so that the recorder shows the conditions existing 
in a process throughout the working day, thus not only may operators 
see at any instant what conditions exist but also supervisors are pro 
vided with a permanent record of what has taken place 

Before mentioning any of the uses, the various electrical instruments 
mentioned may be put to by the chemist, let us assume that their indica 
tions really are of value in disclosing chemical conditions in many pro 
cesses. 

If this is true, which it undeniably is, then operators in chemical man 
ufacturing plants may use electrical indicating and recording instruments 
to guide them in manually controlling processes 

Having gone this far one naturally asks the question: Why not use the 
indications of these instruments to directly actuate the various controls 
and thus dispense with the expense and uncertainity of manual control? 
The answer is that it can be and is being done. 

Most indicating and recording electrical instruments are of delicate 
construction and their movable parts cannot directly open and shut 
valves and perform similar tasks. Indirectly they can do so in many 
ways. Sometimes indicating electrical measuring instruments close elec 
trical contacts when the indications are a given amount above or below 
predetermined values. The closing of the high and low contacts may 
cause electric currents to perform exactly the same operations that an 
operator would perform with manual control. Such instruments are 
commonly called “Contact making instruments.” In general, they possess 
one characteristic which is frequently a disadvantage. That is, the indica 
tions are limited to the region between the upper and lower contacts 
which prevent further motion so that if the automatic control fails, o1 
over rides, no indication of this is secured. 

For this and other reasons connected with design difficulties it 1s 
frequently better to use indicating or recording instruments to show 
what is taking place in a process and employ another device for open 
ing and closing the electrical circuit when the feeble currents resulting 
from incorrect process conditions become too large or too small. Such 
a device is called a relay. Relays may be constructed to operate on cur 
rent variations, voltage variations, wattage variations, etc. They may 
also be made for both alternating and direct currents 

Beside closing or opening electrical circuits the pointer of an electrical 
measuring instrument may be made to control powerful mechanical 
motions or large amounts of electrical energy in various other ways with 
out interfering with its normal function of indicating or recording. A 
description of any of these ingenious schemes would be beyond the 
scope of this paper 

Let us now see some of the uses to which the chemist has put the 
various electrical instruments which have been described 

Electroplating is a familiar example of an electro-chemical process 
Here direct current is used and it is necessary to maintain the correct 
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voltage and current density for the metal being deposited, hence di: 
current ammeters and voltmeters are employed 

This is a specialized industry in which comparatively few chem 
are interested in so far as it serves to simply coat objects with a m 
tor protection, improving appearance or the like. There are, hows 
a number of instances where the electrical deposition of metals ar 


vital interest to the chemical research worker as well as the indust: 


chemist. One of these is in quantitative analysis. Generally speak 


each metal has a critical voltage below which it will not be deposit 


from a solution. 
If it has been determined by qualitative analysis that a solution 
tains two or more metallic salts having sufficient difference in dec 


position voltage these may be successively deposited on a _platinu 


cathode by first applying a voltage corresponding to the salt having 
lowest decomposition voltage and then raising the voltage to that 


the next higher salt, taking each in turn. The quantity of each met 


can then be determined by weighing the cathode. For this determinat 
a d.c. voltmeter is necessary for measuring the voltage and an amm 
should be used for maintaining the correct current density in 

solution 

This is only a very meager description of the process of quantitat 
analysis by electrolysis but serves to illustrate the principle invol\y 
In analyses where solutions are electrolyzed in order to bring al 
chemical reactions prior to depositing the metal, electrical measur 
instruments also find a use. 

An industry of great commercial importance is the electrolytic 
fining of copper. Here practically pure copper is deposited on the cath 
and the impurities are largely deposited in the bottom of the tank: 
an insoluble mud. The correct maintenance of suitable values of curr 
and voltage is highly important and hence direct current ammeters 
voltmeters are employed for this purpose. Ammeters and voltmeters 
also used in various other electrolytic processes such as extractiot 
gold, silver, refining of zinc, tin, nickel and many other metals, 
evolution of hydrogen gas and the precipitation of copper oxide 

Another important field of use for ammeters and voltmeters is 
cesses involving the use of fused electrolyte. The manufacture of al 


inum is an example of several processes of this kind. In fact the us 


to which ammeters and voltmeters are put in commercial and laborat 
chemical operations are too numerous for enumeration. 

In analysis, such as determination of carbon by direct combust 
and in a multitude of other instances the temperature of electric 


} 


naces must be measured and controlled. An electric pyrometer consist 


ing of a suitable thermo-couple connected to a sensitive millivoltn 
or to a potentiometer may be used for this purpose. An ammete! 
series with the furnace is also a convenience as the user will qui 
find approximately what currents are required to bring the furnac 
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to various temperatures in a reasonable time and also what currents will 
maintain these temperatures. Electrical pyrometers and resistance ther 
mometers are indispensable in innumerable other instances where tem 
perature measurements must be made. 

The Kelley Electrometric Titration Apparatus is an interesting and 
important application of an electrical measuring instrument to chemical 
analysis. In this apparatus the end point of titration is indicated by a 
sudden change in the difference of potential between a platinum ele« 
trode and a calomel electrode in the solution, the voltage being measured 
hy means of a potentiometer. 

A galvanometer or voltmeter may be used to detect the sudden 
change in voltage at the end point but owing to the high resistance of 
the solution the actual voltage would not be indicated accurately. When 
an accurate voltage measurement is valuable in showing just what con 
ditions exist, the potentiometer is chosen because it draws no current, 
and hence variations in resistance of the solution have no effect upon 
its indications. For the same reason a potentiometer is also used in con 
nection with hydrogen and calomel electrodes to measure the hydrogen 
ion concentration of solutions. 

Although the production per day of many commodities is directly 
proportional to the speed, either rotational or lineal, of the machinery 
used in their manufacture and quality is often vitally affected by it, the 
measurement of speed has for some unaccountable reason been sadly 
neglected. There has, however, been a marked change in this respect 
during the past few years and the electric tachometer is rapidly being 
applied to a great variety of machines where the maintenance of correct 
speed is advantageous. These instruments may be calibrated in revolu 
tions per minute, feet per minute, units produced per hour, etc. and 
possess the advantage that more than one indicator, or a recording in 
strument and one or more indicators, can be connected to a single mag 
neto and located at various convenient points. 

The electrical resistance of a solution is frequently a reliable indica 
tion of its concentration. Since the resistance of solutions is generally 
dependent to a marked degree upon their temperatures the effect of 
temperature cannot be neglected. Of course solutions to be measured 
for resistance could always be brought to a standard temperature but 
this would introduce undesirable complications. When a solution is to 
he maintained at a constant concentration a standard solution of the 
same kind can be made, enclosed in a glass tube and immersed in the 
solution to be kept constant. Both solutions are thus maintained at the 
same temperature and hence if they have the same concentration they 
will have the same specific resistance. If these two solutions are used 
as two arms of a Wheatstone bridge, operated on alternating current 
to eliminate the effects of polarization, no current will flow through 
the galvanometer when a balance of resistance exists. If unbalance oc 
curs due to variations in solution concentration this will cause deflec 
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tion of the galvanometer and this deflection may be indirectly ut! 


to add to or subtract from the solution concentration. By this n 


concentration can be automatically controlled. Of course some fort 


alternating current galvanometer is necessary or the current in the 
vanometer circuit must be rectified if a direct current galvanomet 
to be used 


In laboratory investigations it is also frequently required to mea 


the specific resistance of solutions and similar apparatus minus the a 


matic control feature may be employed. In this case head phon 


usually used in place of a galvanometer 


In chemical processes involving the use of large amounts of elect: 


energy watthour meters are installed to determine the total amount 


power consumed. This makes it possible to determine the an 


of material produced per kilowatt hour and thus efficiency of product 


can be checked. This is naturally a help in maintaining a plant 
highest possible state of efficiency and is very important wher 
cost of electrical energy is a large factor in total production costs 

There are many other electrical measuring instruments which ar 
great value in locating sources of power waste, forestalling ele 
failures and in general maintaining the electrical equipment 
efficient state 

An important fact for the chemist to bear in mind is that to a 
extent the adaption of electrical methods and instruments has 
past and will in the future be brought about by the chemist and 1 


the electrical engineer. Naturally the design details of the elect 


apparatus used can best be worked out by electrical manufacture 
the basic principles involved are for the chemist to discover. In 
to extend the splendid work which has been done, and to mak« 


use of what has already been accomplished by others, the chemist 


today should be provided with the best electrical equipment whi 


heen developed for his needs and familiarize himself with its use 


It is less than a year since The Brown Instrument Company 
pleted the construction of a two-story addition to its plant, yet 
continued rapid growth of the company’s business has necessit 
another addition to the present buildings. 


An existing one-story wing of the plant will therefore be demolis! 


at once, and a new two-story and basement building will be er 
on the site. Also a new central wing of two stories and basement 
be constructed. 

The new buildings will increase the floor space of the plant 
50 percent. This added space will provide larger facilities for recet 
shipping and handling material, also affording more room for m 


facturing and research. The above project will be the fourth addit 


The Brown Instrument Company has made to its plant in eight \ 
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Conductivity and Hydrogen Ion 


Measurements > 
W.N. Greer* 


Introduction. This paper is presented for the purpose of suggesting 
the use of electrometric equipment as a means of studying, and the 
possibility of controlling, various processes in the pulp and paper in 
dustry. The large number of papers which have been published on 
pH measurements indicate the interest and value of such measure 
ments. Conductivity measurements do not appear to be as widely 
used as do pH measurements, although where applicable they afford 
a very convenient means of control. The material contained in this 
paper, although not complete, gives an indication of what may be a 
complished along these lines 

Conductivity Measurements. It is probably generally understood 
that an electrolytic resistance or conductance measurement is a meas 
ure of the concentration of dissolved salts present in a solution. The 
word “salts” is here used in the broader sense, meaning acids and 
bases, as well as the common conception of salts. As the concentra 
tion of salt increases, the conductance increases, or the resistance de 
creases. In order to determine the applicability of such measurements 
to the sulphite cooking process and the subsequent washing of the 
pulp, as well as the washing of soda pulp, a few measurements were 
made on such processes during a regular plant operation. The data 
presented are not complete, since the author did not feel justified in 
asking the plant management to modify their process in order to ob 
tain the additional data. It is hoped, however, that the material pre 
sented will sufficiently interest those concerned as to carry the work 
to a more definite conclusion. 

Sulphite Cooking. In Fig. 1 are plotted the data obtained on meas 
urements of a sulphite cooking liquor during the process of digesting 
The specific resistances are plotted as the ordinate, and the time in 
hours as the abscissa. A smooth curve was not drawn through points 
plotted, since it could not be assumed that a uniform change took 
place. 

It will be noted that the resistance increased more or less uniformly 
during the first 9'4y7 hours of digesting. After the lapse of another 
hour it was found that the measured resistance was almost identical 
with that measured an hour previous. If values had been obtained 
during this one hour period it would probably have been found that 
a fairly sharp maximum would have been exhibited. A rather marked 
decrease resulted in the last one-half hour of digesting 


*Leeds & Northrup Company, Philadelphia, P 
**Paper read before Students’ Course at Twelfth Exposition of Chet Ind 
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The initial increase in resistance was probably due to the conver 


of inorganic salts to organic. The final decrease in resistance 
have been due to the formation of some compound such as aceti 
vhich is a better conductor than the complex organic substan: 
better explanation could no doubt be offered by chemists much 


familiar with this industry than is the writer 


The point of particular interest is that if similar curves gene: 


are obtained in the sulphite digesting, conductivity measuren 
might well afford a means of following this process 
Washing of Sulphite Pulp. Before making any measurement 


the washing of pulp, the writer assumed that a gradual increase 11 


¢ 


sistance would initially take place, with a more marked increase to. 
the end of the wash, and finally that the resistance would approa 


constant value, tending toward that of the wash water used 


d 
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In Fig. 2 are plotted curves from data obtained in the washi 
two charges of sulphite pulp. In the curve indicated by the 
the above assumption was in part fulfilled, but a marked “break 


obtained at a fairly low resistance value. The specific resistance of 


wash water was 12,000 ohms. The second curve differs consider 


from the first yet was approaching it at the end of the wash. It v 
have been interesting to have continued washing this charge 
other hour or two in order that it might have been more fa‘ 
compared with the first curve. 

Due to the final low resistance, as compared with that of t 


{ 
} 
I 


- 
water, it would seem that those charges were not sufficiently wa 
Washing of Soda Pulp. In Fig. 3 are plotted curves from d 
tained on the washing of two charges of soda pulp. It will be 1 
that the curves more or less coincide, and further, that insofar : 
washing was carried the anticipated type of curve was obtained 
resistance was increasing rapidly and in a short time would und 
edly have approached that of the wash water, indicating a th 


washing. 





lata 
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Portable Conductivity Indicator. The instrument used in making the 
ibove measurements is illustrated in Fig. 4. This instrument is a port 
able, self-contained Wheatstone Bridge and operates from 110 volts 
60 or 25 cycle source. The resistance range which can be covered is 


1 
from .3 to 30,000 ohms. It affords a convenient instrument for both 
laboratory and plant use. 

















Hydrogen Ion Measurements. pH measurements are now quite genet 
ally used in the paper industry. In Fig. 6 is illustrated a pH indicator de 
signed especially for use with the quinhydrone electrode. The instrument 
is calibrated in millivolts with a range from —400 to +100 millivolts, 
which with the quinhydrone electrode corresponds to a pH rang 
from about 1 to 9. The accuracy of this indicator is 2.5 millivolts, o1 
04 pH unit. 

The quinhydrone electrode is applicable to solutions which are not 
more alkaline than 9 and which do not contain highly oxidizing or r 
ducing substances 

A modification of the quinhydrone electrode is available which al 
lows of continuous measurements on flowing solutions within thi 
range of the quinhydrone electrode and which do not contain an ap 
preciable amount of suspended material. Suitable arrangements can be 
made to obtain continuous pH measurements on such waters as white 
water from paper machines. 

In Fig. 5 is shown a self contained portable potentiometer, which 
can be used with any type of electrode. This is a very convenient po 
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Fig. 6 





tentiometer in the laboratory, and particularly in the plant wh« 
is desired to make a number of measurements at various points 


+ 


The Brown Instrument Company has moved its Boston office f1 
161 Devonshire Street, Boston, Mass., to 1107 Public Service Bu 
ing, 89 Broad Street, in the same city. This change has been 
necessary by the need of larger quarters due to the rapid growt! 
the company’s business in the New England territory. 

Due to the constantly increasing volume of business in the Pit 
burgh district, the Pittsburgh office of The Brown Instrument ( 
pany has moved to larger quarters. It is now located at 1522 Ol 
Building. While the former office was also located in the Oliver B 
ing, the new quarters offer increased facilities for handling the 


Ss? 


business 


The Pioneer Instrument Company, Brooklyn, N. Y., have op 
a Service Department at the Chicago Municipal Airport, 5034 W 
63rd Street, Chicago, Ill. 


Offices of the Westinghouse Electric and Manufacturing Com 
in Pittsburgh, Pennsylvania, are now located in the Grant Build 
The sales offices occupy the entire eighteenth floor and the offi 
the chairman of the board, the Westinghouse Lamp Company and 
Westinghouse Electric Elevator Company occupy half of the 
teenth floor. 
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New Instruments 


Zk =o —_ 
0} Recently Developed by Instrument Manufacturers (] 


Write Information Section, Instruments Publishing Co., Pittsburgh, Pa., for additional 
information. 


SS 25>) SSS. = 238 


New Recording Gas Calorimeter 


HE Burgess-Parr Company Recording Gas Calorimeter is the 
pel of many years of research by Prof. S$. W. Parr, combined 
with several basic features developed by the Doherty Research Com 
pany. It is an instrument that can be used to determine the calorific 
value of coal gas, water gas, natural gas, producer gas or mixtures 
of these gases. 

The determination of heating values of gas through heating a given 
quantity of water by the combustion of a given volume of gas was 
accepted long ago by the gas industry. The necessity, however, of 
weighing water and metering the gas in order to make the calculations 
has limited this fundamental method to hand operated instruments 
The need of a continuous and recording instrument of this same gen 
eral type has become particularly urgent, not only to manufacturers, 
but also to large industrial users of gas. 

The Burgess-Parr Company Recording Gas Calorimeter is an in 
strument of the flow type, in which a continuous flow of water is used 
to absorb the heat of combustion of a continuous flow of gas. In 
order to maintain the continuous flow and relative volumes for water 
and gas, two sets of measuring chambers are used which fill alternately 
with water and gas. In this way the water which displaces the gas 
during one cycle, absorbs the heat produced by the combustion of the 
gas during the following cycle. 


The reversal of flow for each cycle is effected by turning one 
master valve through an arc of ninety degrees each time the gas 
measuring chamber connected to the burner is exhausted. By means 
of this master valve, measured volumes of gas are automatically de 
livered to the burner, and measured volumes of water, to the heat 
extracting chamber. This two cycle operation is continuous and the 
flow of gas and water is not interrupted. 


The temperature of the water before and after leaving the heat 
extracting chamber is measured both by electrical resistance ther 
mometers and precision mercurial thermometers. The temperature 
differential between the electrical resistance thermometers is recorded 
by a Leeds and Northrup temperature differential recorder and the 
reading is given direct in B.T.U.’s per cu. ft. The mercurial ther 
mometers are located in such a position that they may be observed 
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easily at any time as a check on the proper adjustment of the record 
The calibration of the instrument is such as to make each degre: 
temperature differential equivalent to one hundred B.T.U. per cu 
The water, after passing the thermometers at the outlet of the hi 
extracting chamber, flows to a tank in the lower section of the calo: 
meter where it is cooled to its original temperature by a small strea 
of cooling water, the flow of which is thermostatically controlled. T] 
water, after being cooled, is then pumped to the upper tank where 
is used for bringing the gas to an exact temperature, and for displa 


ment of gas in the measuring chambers 





The important features of this calorimeter, In addition to its enti! 


automatic operation, are the ease with which it may be adapted 
and the small lag or period of time r 


gases of any heating value, 
‘ed for the recording of the slete change in he s value 
quired for the recording of the complete change in heating value 
the gas. In accuracy, the instrument is comparable for single readin 
to hand operated instruments using a similar principle of operatior 
but considering the freedom from metering and radiation errors a1 
the continuous operation of the instrument, the overall accuracy f{ 


any period of time is greatly increased 


The Westinghouse Electric and Manufacturing Company announ 


the removal of its Pittsburgh Sales Offices to the Grant Buildi 


Fourth Avenue and Grant Street, Pittsburgh, Pa. 
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New Moisture Meter 


(C. J. Tagliabue Mfg. Co.) 


HE advantages of properly seasoned lumber are well known by 
all who use it, but it is impossible with present methods of sea 
soning to dry all boards uniformly. The need has been for an instru 


1 
ment that could sort out the slov 





use it for purposes that do not require the lower range of moistur 
content. 


The Tag-Heppenstall Mois 





ture Meter has been designed 
to make accurate and_ rapid 
determination of the moisture 
content of wood. Its operation 
is based on the measurement of 
electrical conductivity. 

After two years of testing 
and developing a_ thoroughly 
practical and accurate instru 
ment has been developed. The 
calibration is based on tests of 





thousands of samples of rough 
and dressed western fir boards 





one to two inches thick, with 
various moisture contents, and 
densities. Small corrections may 
occasionally be necessary for 





some woods, which may easily 
be determined. 


The portable Tag-Heppenstall Moisture Meter is contained in a 


. } ] 
Carrying Case and 1S complete with batterie . and testing hand An 
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essential part is the insulated handle attached by a flexible cal 
eight feet long. This handle holds needles for contacting with t} 
boards, and a small lamp to indicate the moisture content. On tl 


s mounted a meter and a rheostat 


panel of the instrument there 
control the set throughout the useful life of the battery. A select 
switch is also located on the panel with a dial calibrated in percenta 


of moisture content 


The instrument can be used in two ways: (1) for the selection 


lumber under a certain moisture content, or (2) to determine t} 


actual moisture content of individual pieces 


In order to determine the: actual moisture content of a board th 
handle is pressed into the board and the selector dial turned until th 
light flashes in the handle. The selector dial then indicates the mo: 


ture content 
A few of the advantages of this method of measuring moistur 
content are as follows: 
|. The instrument is rugged and portable 
2. The moisture content is indicated immediately. 
3. Calculations are not required 
4. Can be used by an unskilled workman. 


3. Lumber is not destroyed or injured in the test 


~ 


Every board in the shipment can be tested. 


. Several tests on an individual board can be used to study t 
variation in moisture content. 


8. Moisture gradients can be determined rapidly by sawing off 
piece of board and testing the end section at different points o1 
the cross section. 


9. Lumber can be tested in use. This is of great advantage in d 


termining use requirement S 





PYRO OPTICAL PYROMETER 


With Direct Reading Iron Scale—No Charts to Consult 


SS = 
Easy to Use. Practically 
Accurate automatic in 
Sconomical operation. 
ae we 





Entirely self contained in one small unit—Weight 3 pounds, 


THE PYROMETER INSTRUMENT COMPANY 
50 Howard Street New York, N. Y. 























1929 INSTRUMENTS Page 


The Kiln Boy 


(The Foxboro Company) 


HE Automatic Kilnboy consists of three instruments together 
ier the necessary auxiliary equipment. (1) Kilnboy Scale, (2) 
Humidity Recorder-Controller fitted with pneumatic set works, and 
(3) Moisture Content Gauge 

The Kilnboy scale shown in the photograph is a pneumatic scale 


the operation of which is similar to an adjustable air-pressure reducing 


june, 


valve. It is placed in the air line between the air supply and the pneu 
matic set works. The weight of the moisture in the sample regulates 
the air pressure—the more moisture present the higher the pressure 
As the sample loses moisture the scale automatically reduces the air 
pressure. 

The moisture content gauge records this loss of pressure in terms 


of moisture content. 

















The pneumatic set works is a cam-setting device inside the humidity 
recorder-controller case. It is operated by a clock spring mechanism 
and controlled by the air pressure from the Kilnboy scale. As the air 
pressure is reduced by the loss of moisture in the sample the set works 
automatically reset the drying schedule cams which in turn reset the 
control points on the humidity recorder-controller 

To operate is a simple matter. When stacking one of the cars, a 
board, or boards, is left out of the middle of the stack in the usual 
manner, to allow the sample to rest within the stack. This will insure 
the same rate of drying for the sample as for the rest of the lumber 
The Kilnboy is then clamped on the side of the pile and the car rolled 
into the kiln. The flexible air hose is attached by quick detachable 








couplings to air risers in the kiln, and the air turned on. With th 

on, the scale pan adjusting nut is turned backward or forward u 
on the Kilnboy scale shows the moisture cont 
sample corresponding with the original test. The set works 


then set to the same moisture content, and the remainder of the 


1] . ] 
ilustrates the simp 


a . , 
The diagrammatic layout below graphically i 
automatic Kilnboy 


J 





of the standard meth 
The humidity r 
( rdet ( yntroller (3) 
and the moisture con ® 
tent gauge (12) are lo Oy 
f it > On\ , - 
a ed { IM Con Nn bb on Af | 
lent point, preferably et Tiy z 
in th Operating pit lt ‘le lender ait eee 
desirable, the moisture = 
content gauge may b ae 1 
located in the engi ; 
nee rs office } ‘ a lg + G 
a a | JUL Jul 
The wet and dry e) || x * 
bulbs and the water \\ : @ @ ey = 
= \ - ee -— \ 7 = . 
box (15) are located on @) ‘ ge * ae =< fr) 
| ics a } 
the kiln wall at a point ; 7 Lh @ YC | $ 
\/ ita Ww 
where the circulation is 0s; 
yeaa ena Be +—¢ 6 42%, 
representative of the ae Cre % 
‘a 2) \ ey af 
average condition § in F n/ 
} ] | + La At 2 
the kiln a 2 
‘ ©\® @ 
The controlled 3 _—_ 
é = (9) b 
valves (9 and 11) are U oat » we 9 @ E 
pera 


placed in the- heating 9 —eeP 

and spray lines with 

by-pass around them. A three-way hand steaming valve (10) is pla 
in the air line to the spray valve near the controller. This permit 
steaming at any time independent of the cam schedule 


Two air lines are laid in the kiln with risers (17 and 18) at 
venient points. One (17) carries air to the Kilnboy scale, and th 
other (18) from the Kilnboy scale to the controller and the moistu 
content gauge. The supply line to the Kilnboy scale is fitted with 
reducing valve and an indicating pressure gauge. A capacity tank (8) 
is placed in the line to the moisture content gauge as an air cushior 


The Kilnboy scale (2) is mounted on the car outside the kil 
When in position in the kiln the flexible air connections (3) are at 
tached to their respective risers and the air turned on. The flexibl 
air connections are fitted with quick detachable couplings mark: 


inlet and outlet. 
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Improved Simplified Synchronous 
Visual Supervisory Control 


HE Westinghouse Electric & Manufacturing Company have re 
cently introduced an improved and simplified synchronous visual 
supervisory control equipment which combines simplicity of design 
with new high speed performance and old reliability 
This system is a complet 
ahhh | supervisory control which pro 


Piveever® 
vides for any number of remote 


feeeterrtt 


metering and synchronizing in 
dications as well as any numbet 
of remote control Operation 
and supervision indications 
al! over the same four lin 
wires. Synchronous Visual sys 
tems have been in successful op 
eration for five years and th 
new equipment is but a simpli 
fication of time tried, proven 
design 

Only telephone relays ar 


used. The improved equipment, 





like the first, pioneer supervis 
ory control system placed in 
successful operation in 1921, 1s 
an all-relay system employing 
the same type of relays used on 
the first equipment. The proven 


reliability and extreme simpli 





ity of the relays reduces main 
tenance tO a minimum, there 


heing no complicated mechan 





oe ical parts requiring specialized 


: service, frequent adjustment o1 


ee . replacement 


Paes oe aa ae As has always been a feature 


ot synchronous visual supervisory control, any number of apparatu 





units in systems of any size may be placed under the control of a singh 
dispatcher. The apparatus is normally at rest and is started either by th 
dispatcher or when an automatic operation takes place in the sul 
station being controlled 

The design is positively arranged so that there is no possibility of a 
false operation due to any disturbance on the supervisory line wires such 
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as might be caused by lightning or by induction and surges from near! 
high tension line. The equipment is mounted on modern steel pan 
giving a very compact and readily accessible assembly 


New Precision Scales 
(Exact Weight Scale Company) 
a these scales, built for com 


mercial usage, are displayed 





the qualities which make them 
semi-analytical balances on 
which the act of weighing is a 
visible operation. 

Weighing perfectly out-of- 
level, they example utmost sim 
plicity in mechanical structure 
which requires no adjustment 





to a new position. 

These scales are designed in 
metric and avoirdupois to suit 
varied requirements. In the 100 
gram capacity these scales are 


capable of 50 milligram visible 





sensitivity. Grain sensitivity is 











likewise accomplished in the ca 
pacity of 1500 grains. 

The model No. 51 shown in the illustration has a metric capacity 
100 grams. The beam capacity is 2Y2 grams graduated by 50 milli 
grams, with loose weights to maximum capacity. Sliding friction poise, 
general structure, all-aluminum polished with nickel trimmings. Tw: 
inch diameter weight platter; three inch diameter merchandise platter 
Agate bearings. Height 1534”, length 13”, width 53”. Elevation ot 
platters 5//y”. 

Avoirdupois capacity, 4 ounces. Beam capacity, 1/10-oz. graduated 
by 1/500-oz., with loose weights to maximum capacity. 

These scales are adapted to analytical selective processes, to jewelry 
manufacture, to laboratory research, to experimental dietetics, to tex 
tile production, to color determination in dye formulae, etc 





The The Davey Dynamic The 
Vibroscope Balancing Equipment Davey Vibrometer 
A portable stroboscope A portable instrument for balancing A sensitive instrument 
for observing mechan- all types of rotating parts while for the measurement of 
isms in motion. running under their own power. vibrations. 
ELECTROCON CORPORATION - - - - 6 Varick St., New York 
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New Radio Continuity Tester 


(Roller Smith Company) 


HE Type HTD Circuit 
"tens was placed on the 
market about two years ago 
This Circuit Tester met with 
instant favor and large num 
bers of them were sold for gen 
eral testing purposes 

It has been found, however, 
that the Circuit Tester pos 


sessed certain limitations when 


Sep 


49 


TINUITY TE 
co™ 2» 30 


used for some radio applica 
tions. The new Radio Continu 
ity Tester was designed, and is 
now offered, as an ideal instru 
ment for making a wide variety 
of tests on radio receiving sets, 
in particular, and on many 
other radio devices and circuits 
The Continuity Tester will, 
without any other instruments, 
perform the majority of the es 





sential tests on its many types 
of radio sets 

The Continuity Tester scale is graduated in 50 uniform divisions 
The range covered is from zero to 100,000 ohms. Indicative readings can 
he obtained instantly on rheostats, fixed resistances, condensers, by-passes 
and primaries and secondaries of both audio and radio frequency trans 
formers. Shorts and open circuits can be detected instantly 

The standard flash light battery is self-contained. It has very long life 
and may be quickly replaced with a new one when necessary. 


Non-Inductive Bridge 
(H. Tinsley & Co.) 


HIS bridge has been designed for use in the measurement and 
comparison of Inductances and Condensers to a high degree of 
accuracy. 

In order to minimize capacity and inductance errors in the bridge 
itself, special care has been taken to make the bridge occupy as small 
volume as possible, and to make the internal connections as short and 
symetrical as is practically convenient. 
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This bridge consists briefly of 

eo. & | two sets of Ratio Coils, each con 
ae a ( z l cto « a AN i » Ea \ l 
iy, taining three coils of 10, 100 and 
1.000 ohms, and five decade dials, 
each containing ten coils of 1,000, 
100, 10, 1 and 0.1 ohms. To fut 


ther subdivide the 0.1 ohm section 


7 


| 


a small circular slide wire is add 
ed, which can be read to 1/100th 
part of the 0.1 ohm stud, thu 
making the lowest range on the 
bridge, when equal ratios ar 


used, 0.001 ohm. The enormou 





range of this bridge is at once 
apparent, and the great sensitivity obtained by keeping the ratio 
level, is not sacrificed by stepping down or up 

The feature of the bridge is the double stud system of contacts 
which keeps the internal leads of the connecting stud of the coil, as 
each coil is switched in, of low constant inductance for all positions of 
the switch, but at the same time minimize the value by keeping the 
loops as small as possible 

The mechanical construction of the instrument is of the best quality, 
and the studs are made as small as possible in order to keep down 
metal, and each one is capped with silver-gold alloy to prevent corro 
sion and to reduce resistance. The brushes connecting the two studs aré 
extremely short, and made of a large number of solid silver-gold leave: 
These brushes are mounted on nickel-silver frames in order to reduc 
possible eddy currents, the nickel silver frames not forming any part of 
the connecting circuit 

All the contacts are enclosed by a plate glass cover which can he 
easily removed by undoing two nuts and lifting off the handle of the 
separate switches 

Three pairs of terminals are provided, one pair for each ratio and thi 
other for the resistance work of the instrument 

Special attention has been given to the windings of the coils, these 
being wound on glass bobbins, and the windings stranded and wound 
bifilar in order to reduce their time constant 

In addition to this bridge being of great use for Inductance and 
Capacity measurements, it is also a very high grade Wheatstone Bridge 
for general purposes 

The resistance of the internal connections of the bridge is of the 
order of .01, and this actual value is given at the time of sending out 
the bridge, as in some cases it 4s necessary to take it into account. This 
is done at once by turning round the zero of the last dial. It is imposs! 


ble to make it absolutely zero, and it is therefore stated. 
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IN TANNING SOLUTIONS. Reprint of a1 York, N. Y 
abstract for an article in the Journal of thé MOISTURE METER. B 178 pr 
International Society of Leather Trade Cher the N Tag-Heppenstall Moisture Met ( 
ists. Tintometer, Ltd., 1 The Friary, Salis J. Tagliat Mf ( 3 Thirty-th St 


bury, England Brooklyn, N. Y 
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MONOCHROMATOR. § English leaflet STATIC BALANCER. Leafl t 
lustrates Van Cittert’s Double Monochr the impr static alancer f balancing 
tor. Kipp & Zonen, Delft, Holland heels, clutches, road-wheels itomatic parts 
Gisholt Machine (¢ Madison, W 


OIL CIRCUIT 
C-1824 gives a d 
distinctive fe 


BREAKERS. Circular 


atures and operation of 


STEPHENS IMPROVE D 


Cc ONSIS rON 


METER. Li 





flet descri 


MECHANICAL 


bes this 


cut breakers. Westi hous Ek Mi t t for g tl vork I 
Co., East Pittsbi ory Sp a f kind int, hot or 

POWER CONTROL VALVE. Bul N th a M 
1525 outlines the function and describes the on) ; | 5 = se L : 
owe ontr ‘alve. Consolidated Ashcroft recording results ter Lat 
Power Contro! Va . a & Mfg. ( ., a Michi 


Hancock Co., Inc., 100 E. 42nd 
York, N. Y 


Ave., Chicago, 


Ww 


POWER FACTOR _CORRE CTION. Ti! STOP ATC HI S. Pr ist No 
of graphic instruments | power Pr ves the 7 : ind split ond stoy 
ducers and I cole users in the ‘el minati ‘ itches heeelieg H Sticht & ( 21 Park 
the evils of low power factor taker ul Row New York, N Y 


Bulletin 329 Retertins Angus ( ey In 


dianapolis, Ind 
CONTINUITY 


TESTER. Th 


SURE. ACEI 
tin N i 


Tt NSION 


briefly des 


BALANCES. Bull 


icribes 


the 


RADIO Cha ) ilar 
T'ype HTD radio continuity tester is covered tian Becker, | 92 Reade St., New Y 
in Supplement Ni 1 to Bulletin No. 300 N. Y 
Roller-Smith Co., 23 Broadway, New York TEMPERATURI CONTROL IN 


aa 


THI 


FANNERY. The value and practicability 
RESTORING PROFITS BY DE anaes. temperature control in th unner j 
Direct Mail Piece describes yntr ed in Bulletin T-1 The Fulton ( 
fired japan oven. Bristol Company, ‘\ iter Knoxville, Tenn 


bury, Conn 


RESONANT CONTROL OF 





STREET 


TEMPERA’ 
tin T-11 é 


TURE 


| i} ail 
scribes temp 














REGUL ov Bull 











LIGHTS. Publication No. C1757-B covers gets ee niles 
recently perfected method of control for street os “eS . nds : an sir fe gulating 5 
se [he Fulton Co., Knoxville, Tenn. 

o., East Pittsburgh, 7 1 

ROCKWELL DILATOMETER. Bullet ane: SeEeeeeenes> Wile 
No 904 briefly discusses the application of = hel? Sema : site sain 
the d latometer. Stanley P. Rockwell Com oe wa T} eee a nism > 
pany, 66 Trumbull St., Hartford, Conn 1 oie goseas r : i 

pe ire ‘ lation re vive! ‘ rs 

SAVING ee A YEAR. This is th lator Coms Chic Ill 
title of Leaflet F-10-P25,1 ints out r 
has <plioemeedies alithn 1 N Praha o aioatx Sinn TE = MI TE mS AND FLOW IN & AS 
Blast Recording Controller. Leeds & Northe WELLS. Leaflet « pplication of 
rup ( 4901 Stenton Ave., Phila felphi ‘ ty ae r "ac Abadi 
Pa ng met r the flow of gas wu 

SEISMOGRAPHS. Bulletin, dated 1929, acs hag ayy lang 9 
gives a description of the galvanometric meth Ch fn ay, oO Tips i 
od of stration. It also describes the aper eaca ee 
odical ntal pendulum; the aperiodical TE STING MACHINES. Folder 
vertical seismograph with temperature om ulletins n the following esters 1 
pensation; the Hartmann & Braun moving twine, n, : silk, tabr A 

oil galvanometer and the recording apparatus Cates aE spiienhabiets S fees, tw ant 

nd accessories. H. Masing Werkstatt fuer Durst test apparatus. Henry L. Scott ( 
Praez zisionsme chani k, Estlatid, Tartu-Dorpat Providen R. | 

SPECTROSCOPY IN CONTROL OF TESTING MACHINES. Folder contai 
PURITY IN FOOD STUFFS. Bulletin con “pened ze iversal t machine B 
siders the subject in four divisions: (1) Emis Il macl ,» workal lity testing 1 ' 
sion ae graphy as applied to the examina fatigue testing ichines, spring  testit 
tion inorganic materials; (2) Emissior chines Lose senwerk Dusseldorf-Graf 
spectrography as applied to the examination of berg, Germany 
organic materials; (3) Absorption spectra of _ TEXTILE TESTING MAC HINERY. t. 
organic aos in the visible region and er contains leaflets on counters, I 
(4) Absorption spectra of organic materials tion reflectors, conditic vens, pect 
in the a violet region. Adam Hilger, Ltd., card winders, gage m s, cohesior 
24 Rochester Place, Camden Road, London, chine United States ig Ce I 
N.W l, England Hud St New Y { 

(Continued on page 26) 
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» (7 Know Your Metals! .) 























I mproved 
Metallographic Equipment 


VERY characteristic of a metal influences its suit 
ability for any particular use to which it might be 
put. Not only the components, but the proximity, size, 
shape and distribution of those components are vital 
factors. 
By magnifying the surface of a piece of metal with the 
B&L Metallographic Equipment, these factors can 
definitely be determined. 
The mechanical construction of this equipment elimi 
nates all possibility of change in focus and therefore 
permits lengthy exposures even under high magnifica 
tion. 





Full information will be 
sent on request. 


Bausch & Lomb Optical Co. 


St. Paul St. Rochester, N. Y. 
New York Chicago London 
Boston San Francisco Frankfort 




















— Know Your Metals! 


When writing to Bausch & Lomb Optical Co. mention INSTRUMENTS 
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NEW INSTRUMENT INFORMATION FORM 
INSTRUMENTS—Industrial and Scientific 
1117 Wolfendale St., Pittsburgh, Pennsylvania 
Please furnish additional information on the following checked items: 

New Recording Gas Ca mete 

New Moisture Meter 

I he Kaln B 

Improved Simplihed 5 Visual Supe y Control 

New Prec Scale 

New Radio ( t t ‘ 

Nor | 1V¢ B nN 
NAMBE__. Cee ee eee 
STREET CITY & STATE__ adaiinenaclahads 
COMPANY__ ; a ndiasitllnine 
POSITION... - : ' ei catia 











SS) Oa © ss OS BS a BS ELSIE OO) 
Current Literature Review 


Abstracts on instruments and devices for measurement, | 
inspection and control 


i The Technol Department, Carnegie Library, Pittsburgh, Pa will furnish photo i 


stats of material abstracted here. Negative prints are 35 cents per page, plus 10 cents 
for mailing (first class). All orders should be paid in advance. The library is not 
responsible for loss in mails 





S22] l=]  ) LSE] So So S=== 


Determination of the Reflecting Power of Metals and Reflectors for Ultra-Viole. 
Light by Means of a Cadmium Cell and Electrometer. A. Ruettenauer 
Licht und Lampe, Aug. 23, 1928, pp. 595-596 
t Pt | Hager bens of 


ik 


\ 1 valu re ven. TI thor su ts tl 


ive reflect { er t 4 Bull. K k R I 
Recent Pressure Gauge Development. Report of the Oxy-Acetylene Committe¢ 
& I 
International Acetylene Association, Nov. 1928, pp. 12-13 
Che standardizat f ig fly d 1 
Procedure Control. Report of the Oxy-Acetylene Committee, International 
| 
Acetylene Association, Nov 1928, pp 18-21 
Chis report i brief review of the pr es nd sor lication pr dure 
Long Duration Tensile Tests on Metals at High Temperatures. Brown Boveri 
Review. Nov. 1928, pp. 315-320 
A review of earlier tests is given. The Brown Bover tus for makis 
tests rit i nd ti tl f nduetir tl test nd t t I ver 


Action of Accelerators and Inhibitors upon the Oxidation of Liquid Hydrocar- 
bons. T. E. Layng and M. A. Youker. Ind. Engg. Chem., Oct. 1928 

pp 1048-1052 

pparatus has been dev j 1 met 1 1 for termining the effect of var 

hibitors and accelerators of knock upon th ( Jatic f hyd: I 1 fuels M.E.H 

Relative Rates of Reaction of Olefins in Combustion with Oxygen and in Oxida- 
tion with Aqueous Potassium Permanganate. Harold S. Davis. Ind 

Engg. Chem., Oct. 1928, pp. 1055-1057 
Apparatus for competitiv xidatior t lefir Dy | nat I ju 


M.E.H 
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. r 
Production Tester 
that insures uniformity of tubes 


HE Model 526—Type 6 Radio 

Tube Tester is made primarily 
for set and tube manufacturers. It is 
a triumph in instrument design and 
embodies features which make it in- 
valuable as a production testing instrument. Its use as a bench 
test set insures uniformity of tubes, while its design and con 
struction provide for high speed operation. 

No calculations or correction factors are necessary, all tube 
characteristics being quickly obtainable by direct indication. 
It is simple to operate, positive and reliable. 

The tube manufacturer will find the Model 526 indispensable 
in reducing the time element of testing tubes as well as minim- 
izing labor and material losses. It accelerates mass production 
processes, increases output, protects guarantees—and most 
essential of all, it insures the uniformity of the product. 

The Model 526 is a marvel of simplicity—only a few 
quick operations being necessary for a complete test 
Refer to our nearest sales office for full particulars. 
or write direct to the factory 


WESTON ELECTRICAL Sy é hy ) 
INSTRUMENT CORP. iy PIONEERS <Q , Ye 


1 Xow." INSTRUMENTS 
























SPEED 
STANDCO. worciror 
W/ Only 3 things to attend to: 


Set the Indicator in the cen- 
ter hole of the shaft. 
6) Press the push button in and 
then let it fly back. 
When the pointer stops, 
read the R.P.M. 














Please write for Bulletin 506 
HERMAN H. STICHT & CO. 
21 Park Row New York, N. Y. 











FEDERAL 


DIAL INDICATORS 


Comparators Fabrie Gauges 
Amplifying Gauges Rubber Gauges 
Thickness Gauges Tap Comparator Gauges 
Depth Gauges Gear Tooth Comparators 


auges 
Tereed hone ® ims Cutter Testing Gauges 
Cylinder Gauges Internal and External 
Paper Gauges Grinding Gauges 


FEDERAL PRODUCTS CORPORATION 


PROVIDENCE, R. I. 
WESTERN BRANCH: 7338 WOODWARD AVE., DETROIT, MICH. 














When writing the above Companies, mention INSTRUMENTS 
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Measure Temperature of Molten Cast Iron. H. T. Wensel and W. Roeser. Foun 
dry, March 15, 1929, pp. 245-248 


Abstract of paper presented at the Philadelphia nvention of the American Foundrymen’'s As 
ciat Th the second and concluding articl n the measurement of molten cast iron t 
perat res R sult btained in measuring t mpet tures of seven different types of cast ir 
The sal t t I ptical type pyrometers are 


A New Type of “rT antncy Cheese “al Taeeeent Calibration. | 
Greibach Elect jl. March 1929, pp 125-126 
The fre 4 r y 
Design nd ieeccied’ Test of Seennetion Flume Meter. J. W. Ledoux. Engg 
News Rec., March 14, 1929, pp. 428-430 
Elements of design developed by formula. Meter and register built and then tested in feld 
Physical Tests of Vitreous Enamels. C. J. Kinzie. Jl. Amer. Ceram. Soc., March 
1929, pp. 188-192 


Lightning Surges Measured. A. M. Opsahl. El. World, March 16, 1929, pp 


535-539 


conte 
Study of Noises in Electrical Apparatus. T. Spooner and J. Foltz. Jl. A.LE.E., 
March 1929, pp. 199-202 





The objections to unnecessary noises in electrical apparatus are becoming so insistent that tl 
manufacturers are making every effort to reduce them. Ir rder to attack the problem intelligent! 
t first necessary to deterr plitude 1 freq y of th my 
sounds. The first requireme 1 simple portabl 1 analyzer ziven of 
the resonance types which hay Jeveloped. Th luded of the 
laws of sound variat nd sound units. Finally there are d ed f th 
sound analyzer to the study of noises in gears, motors, generators loud 
speakers, vacuum sweepers, and the like 


Insulation Tests of Electrical Machinery. C. Gelt and B. Borns. Jl. A.I.E.E., 
March 1929, pp. 228-232 








Many purchasers test equipment after installation before placing it in service to be sure that 
ons and eq nt are in a fe t for rvic It is re ended tl 
voltage be hed that ma J der nditions 
ms to be advisable that suitable rules should be set up governing test voltages that 
1 in a maintenance program. Periodic observations of the insulation resistar ar 





suggested as substitute or supplemental tests 
The International Temperature Scale. Research Paper No. 32, U. S. Bureau of 
Standards 





This paper presents the reement entered into by the Bureau of Standards, National Phy l 
Laboratory on the Phys kali “ Reichsanstalt. It af 1 tisfactory basis on which unif¢ 
ertification of te ire measurements for industrial purposes may maintained 


Telemetering. C. Lauter, C. Stewart, H. Rex and A. Fit Gerald 1. ALLELE 
Marca 1929, PP. 183-185 


This par tl Id of applicatior f telemetering presenting types of telemeters 
ble. Operating requirements and channels available for the transmission of readings are discussed 


and ar installati n of the varying frequency type telemeter on the Montaup Electric Compa 
Svst described 


Electrical Aids to Navigation. R. Marriott. Jl. A.I.E.E., March 1929, pp. 195 
199 





This paper outlines electric and magnetic aids to navig by water and air. The princir 
subjects discussed are the earth inductor compass, the mpa the rad bea I 
marine signals, depth finders, distance finders, channel marking signals, fog-penetrating 


height indicators for ee etc 


Lenses. C. Beck. Jl. Sci Insts., Feb 1929, PP 40-49 

A paper given at the Nit eteenth Annual Exhibition of the Physical and Optical Societies. T 

paper considers various kit 4s f lenses and the images obtained 

The Application of Spectographs in the Metal Industry. (Anwendungen des 
Spektrographen in der Metallindustrie.) F. Twyman, E. Honegger and 
D. Smith. Zs. V.D.1., Feb. 9, 1929, pp. 196-200. 

This article points out the advantages of the spectrographic methods of analysis, especially whe 
ising ultra-violet rays. The article also describes the present day spectrographs and spectroscopes 
he method is more suitable for non-ferrous than for ferrous materials, as iron has a very 
plicated spectrum. With the use of the photometric method, spectro-analysis can also be appl 

to ferrous alloys 

Methods for Increasing the Efficiency of Interference-spectroscopes. (Methode 
zur Steigerung der Leistungsfaehigkeit von Interferenzspektroskopen. ) 
E. Lau, Zs. Instrumenk, Feb. 1929, pp. 57-63. 


Perot-Fabry-Etalon and Lummer Gehrcke Plate are considered 


The 
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AINSWORTH 


PRECISION BALANCES 

AND WEIGHTS 

Have met every laboratory 
requirement since 1880 
Ask for bulletin A-15 

WM. AINSWORTH & SONS, Inc. 
2151 Lawrence Street, Denver, Colorado 
Prompt attention given to the repair, {just 
libration of balances, er 


istrume 


us 
er 


f 


’ 
’ gir 
] t 
istrial n 


ill kinds 





















SOUTHW ARK-EMERY 


Universal Testing Machines 
with the 
A. H. Emery Hydraulic Weighing System 
Direct Reading and Recording. 
Capacities up to 3,000,000 Ibs. 


SOUTHWARK FOUNDRY AND MACHINE CO. 
400 WASHINGTON AVENUI 
PHILADELPHIA, PA. 














PRECISION INSTRUMENTS for 
AUTOMOTIVE LABORATORIES 


AIR FLOW INDICATORS, FUEL FLOW INDICATORS AND SLOW MOTION 
STUDY EQUIPMENT. 
THE ASHDOWN ROTOSCOPE FOR SLOW MOTION STUDY is meeting with in- 


creased success. Total sales have more than doubled in the last twelve months 


COMMERCIAL ENGINEERING LABORATORIES 
Makers of Fine Instruments 
4612 WOODWARD AVENUE DETROIT, MICHIGAN 











A 
eM INSTRUMENTS 


INDICATORS for all Types of Reciprocating Engines 
TORSIOGRAPH for Recording Angular Deflections, Degree of Torque Irregularity, 
Critical Speeds, Torsional Oscillations, etc. 
VIBROGRAPH for Recording all Oscillations and Vibrations from the Lowest to 
the Highest Frequencies 
RECORDERS for Measurement of Stress, Expansion, Deflection, Impact, Relative 
Movements of all kinds, etc 


PHYSICAL TESTING MACHINES for Determining the Physical Properties of All 


Materials 


Lehmann & Michels, Abt. I, Hamburg-Altona, Germany 


Write for Catalogues. 
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Photographic Objectives. (Photographische Objektive.) R. Thun. Zs. V.D] 
grap J I 
Jan. 12, 1929, pp. 49-52 Y 
lens arrangements are consider 





Longitudinal Forces in Rails. (Laengskraefte im Eisenbahngleis.) Dr. Ammani 
and Dr. Gruenewaldt. Zs. V.D.I., Feb. 2, 1929, PP. ‘157-161 


Tl stresses in f 
in relation to t ties is studied. The resistivity gp tis es Lo ee 
ment is studied on a spex test stand 
Test Measurements with the Bosshardt-Zeiss Self Reducing Stadia Transit. (V. 

suchsmessungen mit dem selbstreduzierenden Destanzmesser.) F. Ackel 


Zs Instrumentenk, Feb. 1929, pp 64-7 71 


~ 


The result made at the Hochschule f B Sintec r are described 
Testing of the ine Zeiss Leveling “ae (Pruefung des neuen Zeiss-Nive 
lierinstruments I ) O. Gruber. Zs. Instrumentenk, Feb 1929, pp. 71-79 
The results of a test ma t ti I hnisct Hoct hule Stuttgart ¢ 
Calorimeter: Heat Capacities in Aqueous Salt ar sg Merle Randall and 
Frederick D. Rossini, Jl.-Amer. Chem. Soc., 51, Feb., 1929. pp. 32 
345. 
The assembly of a ilorimeter havir a pr n of gr ter thar 1 per nill 
differentially the heat capaciti« of aque s solutions is descr nd | r 
calibration and method of operation for direct and for 1 heat pacit 


is given M. E. H 

Gravimetric Method for Micro Determination of Molybdenum. Joseph B 
Niederl and Edith P Silbert, JI Amer Chem Soc : Feb., 1929. PI 
376-377 

A rapid gravimetric micro method for the quantitative letermination f molybden 

organic compounds is described.—M. E. H 

Oxidation-Reduction Potentials. I. The Ferric-Ferrous Electrode. Steph« 
Popoff and Adolf H. Kunz., Jl. Amer. Chem. Soc., Feb. 1929, pp 
382-394 


A method is devised for - a jJetermination of oxidation-reduction potentials, 
ing of the use of a special ¢ »de vessel, — iets jure, and mathemat 1 and 
treatment which eliminate uncertainties in former methods regarding liquid junction potentials 


the activity of one electrolyte in the presence of eae rs.—M. E. H 
A Micro Extraction Method. Joseph B. Niederl, Jl. Amer. Chem. Soc., (Note) 
Feb. 29, p. 474. 
For extracting very small amounts of material—M. E. H 
A Simple Reference Electrode for Potentiometer Titrations. H. H 
and A. W. Boldyreff, Jl. Amer. Chem. Soc., Feb. 1929, pp. 471-474 
A simple reference electrode has been devised, consisting of a platinum wire f 1 into tl 
tip of the buret.—M. E. H 
Auto-Ignition Temperatures of Flammable Liquids. Norman J. Thomps 
Ind. Engg. Chem., Feb. 1929, pp. 134-139 
Apparatus for determination of auto-ignition temperatures is described.—M. FE. H 
Low-Temperature Carbonization of Coal. 5S. W. Parr, Ind. Engg. Chen 
Feb. 1929, pp. 164-168 
Apparatus for determination of ignition temperature of coal and coke ar 
diagrams given.—M. E. H 
Quantitative Analysis with the Spectrograph. Charles C. Nitchie, Ind. Engg 
Chem., Analytical Ed., Jan. 15, 1929, PP 1- 7 
The superiority of spectrographic methods for the mat of small amounts of 
and minor constituents in materials is pointed out M I H 
Simple Pressure Regulator for Vacuum Distillations. Henry L. Cox, Ind 
Engg. Chem., Analytical Ed., Jan. 15, 1929, pp. 7-8 
The apparatus, entirely automatic, consists of a tor-driven pump and relay, a 
mercury manometer and contact to the relay thru a battery Pressure can be maintair 
to within 0.1 mm.—M. E. H 
Automatic Apparatus for the Determination of Small Concentrations of Sulfur 
Dioxide in Air-II. Moyer D. Thomas and John N. Abersold, Ind 
Engg. Chem., Analytical Ed., Jan. 15, 1929, pp. 14-15 
The method is claimed to be fully as reliable as the line method ia the abser ‘ § 


ich is completely automatic.—M. E. H 


Willar 


iT 


r 





nd permits the construction of apparatus wl 


German Apparatus Determines Ignition Point of Coke. Iron Age, March 7, 
1929, p. 674 
By imparting internal heat to the ground sample of coke by a hot current of r, th 


temperature can be measured and recorded Ha 


On Metallic Contact Resistance. (Ueber metallische Kontaktwiederstaende). R 
Holm, Wiss. Ver. Siemens Konz., Vol. VII, 1929, pp. 217-271 


This article gives in considerable detail the results of investigations on contact resistar 
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Jor uni iformity poe economy 


Uw Recognized for accuracy, dependability, easy reading 
and easy operation. Testing machines of standard de 
sign or special adaptation—for yarn, cord, cloth, wire, 
rubber or other material where strength and _ stretch 
are governing factors in the s 
or checking of finished product 


lection of raw material 


Write for further information 


——i—HENRY L. SCOTT Co. PROVIDENCE. R.I.- 











Ree eee ea 


Teiennsnee Book Shelf | 


Orders for copies of the books reviewed in this section can be sent to 
l Instruments Book Shelf, care of Instruments Publishing Company, | 


fl 1117 Wolfendale Street, Pittsburgh, Pa. (] 


eo ee Ss SS SS SS 
MESSEN UND WAEGEN. Walter Block, with introduction by Fritz Plato 
Otto Spamer, Leipzig, 1928. 339 pages, 109 figs. Price $8.00 postpaid 


REVIEWED BY RICHARD RIMBACH 


In the introduction Plato describes the development of th 
measures, which led to the German regulat 
agreement 

This is followed by a general discussion of 
ment of time, angles, lengths and areas are considered. Consid 


ceter mination of volume, weight and measurer 
the chem: 





In the hn ter on te mperst ire measurement, th f 
ture are described s, mercury, resistance ther ter, tl 
Block emphasizes shee special care should be ven to tl 
ticularly if they are to be used tor measuring gas t rat 


A bibliography of measuring methods is prov 

EMPFINDLICHE GALVANOMETER FUER GLEICH UND WECHSELTROM 
Dr. Otto Werner. Walter de Gruyter & Co., Germany, 1928. 208 
pages, 93 figs., 17 tables. 


REVIEWED | BY M HARTENHEIM 


This book treats of the instruments, m iT meth J ric It 
selection of the proper instrument fot certain me I 


New AND REVISED TAG MANUAL FOR INSPECTORS OF PETROLEUM 
Edited by R. M. Wilhelm. C. J. Taghabue Mfg. Co., New York, 
N. Y., 1927. 120 pages, $2.00 postpaid 


REVIEWED BY RICHARD haem i 


This new edition is thoroughly revised and addit I Jata and testis thod 
been included. Among the new tables are Table I—Revised Gravity 1 perature Correct I 
for A.P.I. Hydrometers; Table I[—Pounds per Gallon Tabl The test for th l f lubr 
oils by means of the Union Colorimeter has also been added 


In order to sell your instruments tell people what instruments you 


have to sell. 
When writing to the above companies mention INSTRUMENTS 
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Characteristics of Contact Resistances.  (C! tiken von Kontaktwider 


as. Sier nens Konz., Vol. VII, 1929 


staenden ) E. & R. Holm, Wiss 
pp 272-304 
Th har t f I I . 
t t Or Met llic ( tact R t 
Ne Ww Phuenan whic wal ~ ating E quipme nt for a“? aphic problems. kK 
Hugershoff Bild messung und Luft bildwesen Mar ch, 1929, pp 24 zy 


Tl} nt 
New Resear nt ol Methods for the photogrammetric yore. of unexplored 
territory. C. Aschenbrenner, Bildmessung und Luftbildwes March 
1929. pp 40-38 

A paper read before th 
Synchronous Selector Cannel and Peieseinsinie. 


) 


April, 1929, pp. 151-152 


Deutsl Gesells ft fuer PI 


C. E. Stewart, Nat. Engr 


\ t vered Midwest P Conferer Phe equip 
ve ance Flights. H. B. Henrichson, Aero Digest, April, 1929, pp. 38-39 
266 


Multiple Watt-hour Meters. W. Bergmann, AEG Mitteilungen., March, 1929 
pp. 150-154 
The meters ar! llustrated and described Th 


Measurement of Effective Wave Lengths. W. Duane, J. C. Hudson & H 
Sterling, Amer. Jl. Roent, Sept. 1928, pp. 241-245 
ler I i X-ray wave-leng s defined 





tions of tube voltage and ray fit Ja 
Magnetic Investigations of Carbon Steel. 
April 1929, pp. 630-651 


This paper reports the results obtained by netic meth 
1 steels of n contet ndit M. B. R 
extiles as Insul: ators. A C Ww = a Bell Labs Re Api il, ‘1929 pp. 305-31 
This artich rel y of var s tel 
The Electromagnetic Oscillograph in the Circuit pr eterna L. J. Stacy, Bel 
Labs Rec , pe, 1929, pp. 327-330 
Some interest [ I 
Assam | in the Service of the Swiss Ge -odetic Survey. K. Schneider 
Bilc imessung und Luftbildwesen, Mi irch, 1929, PP. 1-24 
A paper read the D oe Gesellscl P} 
Note on an bene altel of the Whiddington Ultra- Sdlcndnatee, H. Lloyd, Jl 
Sci. Insts., March, 1929, pp. 81-84 
Methods are give hich have beer mpl 1 for \ I f liff l 


i hetr 


the zero-heat dit bl | M B. R 

A Method ee ho “=m of the Joule stig, age Effect in a cold 
drawn wire. J. H. Handley, Jl. Sci. Insts., March, 1929, pp. 84-88 

| I ie! tl trar I tr ley 


The paper V the 1 ficatior A I to rer 
pplicat to tl rement of the Joule M 


] 








Whiddington apy l é 1 : 
has been subjected to a large ar t of cold work.—M. B. R 
Measurement of Light Absorption. H. von Halban & J. Eisenbrand, Zs. wiss 
Phot., Feb., 1928, pp. 138-152 

Critical survey of the photograph 1 phot lectric methods for determination of ht 
tion. Th ched tl I l lar xtinction the pt g 
vethod t ¢ t b i small _ t 
The pl t bl t I betw xt t 

lectri iV fay { id ty fl xt t l 
102 bey The vy Ils x] 
variat ¢ xpi { vity i I I 
knowledge f the propert f the cells iployed is est ally of importa 
ments have | r t with not quite pure light Kodak Res. Lab. Abs. B 
Prsvisden Refractometer. Jl. Frank. Inst., iy , 1929, pp. 116-119 

Description f the 4 n refractometer invented by W. P. Valenti It is the 1 

ny impr ipon the Abt refi t f 1 by Zeiss —M. B. R 

W. S. Morehouse, Iro1 


Rinne ae: ‘Checking Accuracy af Testing liahine, 
Age, re 4, 1929, pp. 945 
| ‘ tur / 


t on 


briefly scribes the Whittemore-Petrenk proving nstrument manu 


Morehouse Machine Co 
Aircraft Compass Problems. T. R. Rhea, G. E. Rev, April, 1929, pp. 190-193 
¥ J its ad 


This article takes up compass errors and compass types The magneto compass and 





vantages are taken up. 
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Continuous Laboratory ee for Liquids. Alfred W. Francis, Ind. Eng: 
Chem., Analytical f wet “Jen. Ld, 1929, 9. iF 


A simy it l 
M. E. H 
A New Physical Test for Vulcanized Rubber. D. D. Wright, Ind. Engg ‘ 
Chem., ier 9K gry th — 15, 1929, pp. 17-20 
This test, by u it f mple, bjects rubber to ml 
shearing stresses “M | 1 


Determination of Small Amounts of Carbon Monoxide in Ethylene. Wright 
M. Welton with N. L. Drake, Ind. Engg. Chem., Analytical Ed., Jan 
13, 1929, » PP ot pate 
An apparatus an thod described and can be used for determinir CO 
containing a heels as rt per 
X-Ray Quantitative Analysis of Tetraethyl pee in Gansiine. R. H. Abort 
and R. H. Brown, Ind. Engg. Chem.. Analytical Ed., Jan. 15, 1929 
pp. 26-27 
Apparatus is described which has an racy 1 f tetraethyl 1 per 
gnecline.—M. E. H 
Application of the Vacuum Tube in the Falling-Ball Method for Dark-Colored 


Solutions. E. M. Symmes and E. A. Lantz, Ind. Engg. Chem., Analyti 
cal Ed., Jan 15, 1929, Pp. 35-36 
A simple oscillating circu he ball falls thru the coils of the 
a change in the frequ ay I th V I lapsed | ‘ tl 
hum at the coils is the time required by the ball to pass thru the distance b 
M. E. H 
Improved Apparatus for Vapor reg Determinations. .O. A. Pickett, Ind 
Engg. Chem., Analytical F< ah be 15, 1929, pp. 36-38 
Ramsay and Young's apy tu modified considerabl Diag 
method described.—M. | H 
Simple Apparatus for Measuring Vapor Pressure of Volatile Liquids. Alfred 
W. Francis, Ind. Engg. Chem., An alytic al Ed., Jan. 15, 1929, pp. 38-39 
An apparatus is described which measur V pres Toricel 
M. E. H 
Rapid Determination of Specific Gravity of Semi-Solid Bituminous Substances. 
S. E. Berkenblit, Ind. Engg. Chem., Analytical Ed., Jan. 15, 1929, pp 
39-40 
A method ie deserted which requires no cleaning of pycnometer 21 
and can be used with all kinds of solid and set lid materials M. E. H 
Manometer for Determination at Genes é in Vapors. D. F. Othmer, Ind. Eng 
Chem., pone Aang Ed., Jan. 15, 1929, p. 46 
This instrument the characteristics of s ther meter 
pressure thermometer av) 1 H 
A Standard Method for Determining the Viscosity of Cellulose in Cupram- 
monium Hydroxide. Committee: Div. of Cellulose Chem., Ind. Engg 
Chem., Analytical Ed., Jan. 15, 1929, pp. 49-51 
The method is a composite of the various methods used Diagt f the apy 
given. —M. E. H 
Calorimeter: The Heats of Dilution of Sodium Hydroxide, etc. Theodore \ 
Richards and Frank T. Gucker, Jr., Jl. Amer. Chem. Soc., March, 1929 
pp. 712-736 
Detailed diagram and description are given of the calorimeter and its accessories.—M. E. H 7 


Vapor Pressure and Vapor Density aieuatind The Vapor Pressure and Vapor 
Density of Intensively Dried Ammonium Chloride. Worth H. Rode 
bush and John C. Michalek, Jl. Amer. Chem. Soc., March, 1929, pp 





748-759 
The apparatus for measuring the vapor pressures of substances like ammonium chloride 4 
glass diaphragm manometer according to Farrington Daniels Vapor density was measured 
means of a quartz microbalance after the design of Stock.—M. E. H 


Sonic Interferometer: Some Studies ] the Physical Properties of Liquids. The 
Velocity of Sound in Some Organic Liquids and their Compressibilities. 
Egbert B. Freyer with J. C. Hubbard and Donald H. Andrews, Jl. Ame 
Chem. Soc., March, 1929, pp. 759-770 

The method of Hubbard and Loomis for measuring the velocity of sound in liquids is giver 

The sonic interferometer for producing and determining the wave length of ind wav 

described M. E. H 

A Modified Pirani Gage for Use in Corrosive Systems. Gerhard K. Rollefson 
Jl Amer. Chem. Soc., (Note) March, 1929, p 804 


Instead of a metal wire, a capillary filled with mercury is used as the hot filament.—M. E. H . 
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Theoretical and Field Investigations of Lightning. C. L. Fortescue, A. Ather 
ton & J. H. Cox. Jl. A I E P et 1929 PP. 77-280 
This paper gives t yw of some pn 1e method studying 
I rh Norinder fort f cathode ray will graph and its application in T 
Bushing- Type Curren Toendiennen for Metering. A Boyajian & W. Skeats 
]l A. LE Apt 1929, pp 308-312 


T} paper descril nom ment it tian with |} ling type irrent-transf 


132-Ky. Shielded Potentiometer for Determining the Accuracy of Potential 
Transformers. C. T. Weller. Jl. A.I-E.E. Apr. 1929, pp. 312-316 
The paper ribes a shielded potentiometer for Kv., which is designed for ultir 
extension t K 
On the Intensity of the K-lines of the Roentgen Spectrum in relation to the 
Periodic Number. H. Meyer, Wiss Ver. Siemens Konz. Vol. VII 1929 
pp 108-162 


This artich siders the origin of the K-lit nd takes up th ment nt 
asurit procedur s g I A “S valuatior f t Sp 
Monthly Review of the Literature on Surveying Measurements. E. Harbert, 
E. Brennecke, O. Eggert and O. Gruber, Zs. Vermess, Feb. 15, 1929, 
PP. l 17 
Bibl 
The Cathode Ray tae ee K. McEachron, Elect. Light, Apr. 1929, pp 
30-31, 36 
Principle f of A i 
The Dinsenivenanes “ the Horizontal and Vertical intensity of the earth’s Mag- 
netic field with the Magnetron. M. Roessiger, Zs. Instrument, Mar 
stag PP 105 116 
The article di os. si eee Se ee nx ighepetens tiie ob on indicator for @ 
determ “Ey aed ij horizontal intensity of the earth's field 


The Sanaiies and ~Secere Activities of the Federal Government. T. W 
Norcross, Proc A.S.C E , Apr pet PP 877-897 
The var agencit sed with th j 
Ouillegeghe ioe Sealing Ceiniene esniibienss W. A. Morrison. Jl 
A.I.E.E., Apr. 1929, pp. 261-264 
nstruments are described 


1 for recording very short r very 





Conversion of Hardness Numbers. A. Heller. Amer. Mach., April 4, 1929, 

P p. 535-539 
ri tabl nvertir m Brinell to Rock 
Periodic Inspection of Cylinder Blocks. F. Colvin, Amer. Mach., Apr. 4, 1929, 
pp 543-5495 

This article gives method by which many between-operation inspections ar eer 

¢ racy ! hxtur and ft Is being hecked by 17 lical inspections the part 

The Measurement of the Anode Circuit Impedances and Mutual Conductances 
of Thermionic Valves. L. Hartshorn, Proc. Phys. Soc. Lond., Feb. 15, 
1929, oP. 113-125 


neriod 


The paper the applicatior f the Wheatstor Bridge to the measurement of tl 
Je circuit impedance, and the mutual nductance of a valy nder actual operating ae 


A Method for the Determination of the Equivalent Resistance of Air Con- 
densers at High Frequencies. G. Sutton, Proc. Phys. Soc. Lond., 
15, 1929, pp. 126-134 





The losses in air condensers are divided into two portions, (1) those due to leakage througl 
t lielectric, and (2) those due to terminal and plate resistar A method is developed 
f surif ch, h that tl gligibly ll TI mits of the 
to w the Js are liabl iré liscussed and sor results of practical measuremen:s 

j 


Portable Demonstration Watt-hour Meter. W. Bergmann, A. E. G. Mitteilun 
gen, March, 1929, pp. 155-157 
eats strument is used to demonstrate the amount of current used by househ 
hk ts Madd cod Gena 
On the Seiaee of the Crystal Size on the Magnetic properties of Iron. O 
von Auwers, Wiss. Ver Siemens Konz., Vol. V ‘ed 1929, pp. 197-209 


trolyt ron ¢t the caiaes betweer 


vers investigations mm | ctroly c 





crystal size ana Magnetic properties 
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Shaft Behavior at Critical Speed. 
pp 194-200 
sa ad a a 
Acoustic Considerations Involved in Steady State Loud Speaker Measurements 
L. G. Bostwick, Bell Jl., Jan., 1929, pp. 135-158 


[he Use of Interfacial Tension Measurements in the Examination of Insulatin,s 
Oils. Jl. Sci. Insts., March, 1929, pp. 90-95 
c rd El ea Ra —e Ne een pi f : 


T} 


ft the het M. B. R 
I'he Corrections to be Applied to the Platinum Scale of Temperature. | 
Hoare, Jl. Sci. Insts., March, 1929, pp. 99-102 
asta iesipaeenate in eis M. B. R ) 
The Measurement of Axial Aberrations of Telescopic Systems of Small Magn 
fication. B. Mourashkinsky & M. Savostianoff, Trans. Opt. Soc., ' 
XXX, 1928-29, pp. 49-67 
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> ia 1929. p 455 
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W. Stern, El. Zeit 
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ACIDITY RECORDERS 
Leeds & Northrup Co 
AIR FLOW INDICATOR 
Commercial Engg. Labs 
ALIDADES 
Wm. Ainsworth & Sor 
ALTIMETERS 
American Paulin System, Ir 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
AMMETERS 
Jewell Electrical Instr 
Rawson Electrical Instrument 
Company 
Weston Electri 
Recording 
Bristol Company 
ANEMOMETERS 


Taylor Instrument 


Indicating 


il Inst. Corp 


Companies 


ARMATURE TESTING EQUIP- 
MENTS 


ASPHALT TESTING APPARA- 
Tus 


Tagliabue 


BALANCES 
Wm. Ainsworth & Sons, Inc 
BAROMETERS—Aneroid Mercur- 
ial, Recording 
American Paulin System, Ir 
Tagliabue Mfg. Co.. C. J 
Taylor Instrument Companies 
BATTERY TESTERS 
Weston Electrical Inst. Corp. 
BRAKE TESTING METER 
Leeds & Northrup Co 


Mfg. Co., C. J. 


BRIDGES, ELECTRICAL 
Capacitance, Conductivity, Hoopes, 
Inductance, Kelvin, Resistance, 
Temperature, Wheatstone 

Leeds & Northrup Co 
CABLE TESTERS 


Rawson Elec. Inst. Co 


CALORIMETERS 
Oxygen Bomb, Gas 
Burgess-Parr Co 
CARBON DIOXIDE METERS 
3rown Instrument Co 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J 
CARBON MONOXIDE METERS 
Leeds & Northrup Co 
Tagliabue Mfg y 
CHRONOMETERS 
Tagliabue Mfg. Co., € 
CLOCKS—Gauge Board 
Brown Instrument ¢ 
CLOUD & POUR TEST AP- 
PARATUS 
Tagliabue Mfg. Co., C. J 
COIL TESTING EQUIPMENTS 
Leeds & Northrup Co 
COLORIMETERS 
Tagliabue Mfg. Co., C 
COMBUSTION CONTROL 
EQUIPMENT 
Leeds & Northrup Co 
COMPASSES 
Wm. Ainsworth & Sor I 
Taylor Instrument Companies 
COMPARATORS 
Federal Products 


Peroxide 


Recording 


Corp 


Give complete information of requirements. 


CONDENSERS—Electrical 
Leeds & Northrup ( 
CONDUCTIVITY METERS 
Indicating, Recording, Controlling 
Leeds & Northrup Ce 
CONSTANT SPEED & 
QUENCY SETS 
Leeds & Northrup Ce 
CONCENTRATION RECORDERS 
Leeds & Northrun (ec 
CONTOUR MEASURING 
JECTOR 
Sausch & Lomb Optical Company 
CONTROLS, AUTOMATIC 
Condensation 
Tagliabue 


FRE- 


PRO 


Mfg. Co., € 


B tr ' 
Leeds & Northrup 
Tagliahue Mfg 

Filter Rate 
RB Ir ( 
Float 
American 
Gravity 
Tagliabue 
Humidity 
Brow! 


Radiator Com pany 
Mfg. Co., C. J 


Instr nt ¢ 
Leeds & Northrup Ce 
Tagli Mfg. Co., ¢ J 
Taylor Instrument Companies 
Humidity & Temperature 

Leeds & Northrup ¢ 
Tagliabue Mfg. ( J 

Taylor Instrument Companies 
Liquid Level 

American Radiator Co 

Rristol Company 

R I 


Tagliabue 


bue 
abue 


Mfg. Co 
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Motor 
American Radiator 
Pressure & Vacuum 
American Radiator Company 
Brown Instrument Co. 
Bristol Company 
Tagliabue Mfg. Co Cc. J 
Taylor Instrument Companies 
Pyrometer 
Bristol Company 
Brown Instrument Co 
Leeds & Northrup (x 
Taylor Instrument Companies 
Wilson-Maeulen Company, Inc 
Refrigeration 
American Radiator ¢ 
Leeds & Northrup ¢ 
Tachometer 
Brown Instrument Co 
Leeds & Northrup ¢ 
Temperature- Time 
Brown Ins ment 
Leeds & Ni rthrup Ce 
Tagliabue Mfg. Co Cc 
Taylor Instrument Co 
Thermometer 
Bristol Company 
Brown Instrument Co 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Wilson-Maeulen Company, Inc 
Thermostat 
American Radiator Company 
Bristol Company 
Taylor Instrument Companies 
Time 
Tagliabue 
Unit Heater 
American Radiator Company 
Valve—Motor Operated 
American Radiator Company 
Bristol Company 
Taylor Instrument 
Water Level 
American Radiator Company 
Bristol Company 
Tagliabue Mfg. Co., C. J 
COORDINATOGRAPHS 
COUNTERS—Revolution 
Bristol ¢ ‘ompany 
Browr 
pede & Miche . 
Stroke 
Bristol Company 
Lehmann & Michel 
CURRENT RECORDERS 
Leeds & Northrup Co 
CURRENT REGULATORS 
CYCLE COUNTERS 
CYLINDERS-GRADUATED 
Tagliabue Mfg. Co., C. J. 
Teschner-Myers Co., Inc. 
DEFORMETER (Beggs) 
Southwark Fdry. & Mach. Co 
DEMAND METERS 
DIVIDING HEAD 
Optical 
Rausch & Lomb Optical Company 
DRAFT GAUGES—see Gauges 
DYNAMIC BALANCING 
EQUIPMENT 
Electrocon Corporation 
EARTH CURRENT METERS 
Rawson Elec. Inst. Co 
ELECTRIC TELEMETER 
Southwark Fdry. & Mach. Co 
EMPLOYEES’ “IN AND OUT" 
TIME RECORDERS 
ENGINE yg 
Lehmann & 
EXTENSOMETER 
(Huggenberger) 
Southwark Fdry. & Mach 
FAULT FINDERS 
Leeds & Northrup Co 
Weston Electrical Inst. Corp 
FLASH & BURNING POINT 
TESTERS 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Co 


Company 


‘om pany 


Mfg. Co., C. J 


Companies 


fichels 
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FLOW METERS 
Brown Instrument Co 
FLUXMETERS 
Leeds & Northrup Co 
Rawson Electrical Instr. Co 


FREQUENCY METERS 
indicating 
Jewell Electrical Inst 
Leeds & Northrup Co 
Weston Elec. Inst. Corp 


Controlling 
Leeds & Northrup Co 
Recording 
Bristol Company 
Leeds & Northrup Co 
FUEL ANALYSIS APPARATUS 
Burgess-Parr Co. 
FUEL FLOW INDICATOR 
Commercial Engg. Labs 
pg ahaa 
r nen { 
l : ectrical Instr 
lee e ds & Northrup Co 
Weston Electrical Inst. Corp 
GAS ANALYTICAL METERS 
Chemical 
Tagliabue Mfg. Co., C. J 
Electrical 
Brown Instrument ¢ 
Leeds & Northrup Co 
GAS LEAK INDICATORS 
Taylor Instrument Companies 
GAS-METERS 
Br n Instrument ( 
GAUGE RODS 
Tagliabue Mfg. C 
GAUGES 
Absolute Pressure 
Brown Instr t ( 
Tagliabue Mfg. «o., C 
Taylor Instrument Cos 
Amplifying 
Federal 
Comparator 
Federal Products Corp 
Cylinder 
Federal Products Corp 
Depth 
Federal Products Cory 
Dial 
Federal Products Corp 
Differential » rressure 
Brown Ins ( 
Tagliabue Mfg. Co., C 
Draft 
Bristol Company 
Brown Instrument Co. 
Tagliabue Mfg. Co., CC. J 
Taylor Instrument Companies 
Drill 
Bausch & Lomb Optical C« 


Grinding 

Federal Products Corp 
Liquid Level 

Bristol Company 

Brown Instrument Co 

Leeds & Northrup Co 

Tagliabue Mfg. Co., C 

Taylor Instrument Cos 
Pitch Diameter 

Federal Products Corp 
Pressure 

American Pauli Systen 

Bristol] C ompany 

Brown Instrument Co 

Leeds & Northrup Co 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Companies 
Pressure—Temperature 

Brown Instrument Co 

Leeds & Northrup Co 

Tagliabue Mfg. Co., C 

Taylor Instrument Cos 
Pressure & Vacuum 

Bristol Company 

Brown Instrument Co 

Leeds & Northrup Co 

Tagliabue Mfg. “o., C. J 

Taylor Instrument Companies 
Profile 

Bausch & Lomb Optical Company 
Rain 

Taylor Instrument Companies 


Products Corp 


mpany 


Recording 
Distance 
Bristol Company 
Strain 
Southwark Fdry 
Volume 
Brown Ins ment 
Water Level fer Setters 
Bristol Company 
Wind 
Taylor Instrument Companies 
GOVERNORS 
Pressure 
Leeds & Northr 
Tagliabue Mfg. Co oa 
Pump 
Tagliabue 


& Mach. ¢ 


p Ce 


Mfg. Co a 
APPARA 


GREASE TESTING 
Tus 


Tagliabue Mfg. Co., C. J 


GROUND DETECTORS 
Leeds & Northrup ( 
Weston Electrical Inst 

GROUND-OHMER 
Leeds & Northrup Ce 
Herman H. Sticht & Company 

HARDNESS TESTERS 
Wilson-Maeulen Company, I: 

HARMONIC ANALYZERS 
Leeds & Northrup Cc 

HIGH VOLTAGE 
Measuring Devices 
Testing Devices 

HUMIDITY RECORDERS 

Wet & Dry Bulb Thermometers 
Bristol Company 
Brown Instrument Co 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 

HYDROGEN ION METERS- 

Indicating, Controlling, Recording 
Leeds & Northrup Co 

HYDROMETERS 
Tagliabue Mfg. Co Cc. J 
Taylor Instrument Companies 

HYGROMETERS 
Brown Instrument ( 

Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 

IMPACT TESTING MACHINES 

Alternating 

INDICATORS—See Gauges 

INTEGRAPHS & INTEGRATORS 
Leeds & Northrup Co 

INSTRUMENT CALIBRATION 

AND REPAIRS 
Detroit Instrument Service 


ee TRANSFORM 
RS 


Corp 


2 an rical Instrumer 
Weston E lectrical Inst. Corp 
INSULATION TESTING EQUIP 

MENT 


Leeds & Northrup Co 
JOB TIMING RECORDERS 
KEYS AND SWITCHES 

Leeds & Northrup Co 
KLYDONOGRAPHS 
LACTOMETERS 

Tagliabue Mfg. Co., 
LEVELS 
Centering 

Bausch & Lomb Optical Company 
Engineer's, Wye. Precision 

Wm. Ainsworth & Sons, lr 
Prism 

Taylor Instrument Companies 
LOCOMOTIVE INDICATORS 

Lehmann & Michels 
MANOMETERS 

American Paulin Syster 

Brown Instrument ( 
MASTER CLOCKS 
MEGOHMMETERS 

Leeds & Northrup Co 

Herman H. Sticht and Compa 
MEGOHM VOLTMETERS 

Weston Electrical Inst. Corp 
MELTING POINT APPARAT 

Tagliabue Mfg. Co., C. J 


Cc. J 
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MICROAMMETERS 
Jewell Electrical Instrument C< 
Rawson Electrical Instrument Co 
Weston Electrical Inst. Corp. 
Wilson-Maeulen Company, Inc. 

MICROFARADMETERS 
Jewell Electrical Instrument C¢ 
Leeds & Northrup Co 














Weston Electrical Inst. Corp. 
MICROSCOPES 
Brinell 

Bausch & Lomb Optical Company 
Metallographie 

Bausch & Lomb Optical Company 
Petrographical 

Bausch & Lomb Optical Company 
Toolmakers’ 

Bausch & Lomb Optical Company 
MILLIAMMETERS 





Jewell Electrical Instrument Co. 

Rawson Electrical Instrument Co 

Weston Electrical Inst. Corp. 

Wilson-Maeulen Company, Inc. 
MILLIVOLTMETERS 

Bristol Company ; 

lewell Electrical Instrument Co 

Rawson Electrical Instrument Co 

Taylor Instrument Companies 

Weston Elect. Inst. Corp. 

Wilson-Maeulen Company, Inc 
MOTION RECORDERS 
Mechanical 

Bristol Company 

Lehmann & Michel 


















MULTIMETERS 

Rawson Elec. Inst. Co 
MULTIPLIERS 

Jewell Electrical Instrument Co 






Leeds & Northrup Co 
Weston Elect. Inst. Corp. 
OHM METERS 
Jewell Electrical Instrument C 
Leeds & Northrup Co 
Rawson Electrical Instrument Co. 
Herman H. Sticht and Company 
Weston Electrical Inst. Corp 
OIL TESTING APPARATUS 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Cos 
Teschner-Myers Co., Inc 
OIL TESTING EQUIPMENT 
OPERATION RECORDERS 
Electricai 
Bristol Company 
Brown Instrument Cr 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J 
OSCILLOGRAPHS 
OXYGEN RECORDERS 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J 



























PANTOGRAPHS 
PERFORMANCE METER 
PERMEAMETERS 

Leeds & Northrup Co 
PERISCOPES 

Bausch & Lomb Optical Company 
PHASE INDICATOR 






INDICA- 





PHASE SEQUENCE 


OR 
Herman H. Sticht Co 
PHOTOMETERS 
Bausch & Lomb Optical Co. 
Leeds & Northrup Co. 
PHYSICAL TESTING MA- 
CHINES 


Lehmann & Michels 
Southwork Fdy. & Mach. Co. 
PLANIMETERS 
Linear 
Brown Instrument Co 
Lehmann & Michels 
Radial 
Bristol Company 
POSITION RECORDERS 
Bristol Company 
POTENTIAL DETECTORS 
Leeds & Northrup Co. 
POTENTIOMETE RS—Indicat- 
ing, Controlling, ‘arenes 
Leeds & Northrup Co 
























INSTRUMENTS 






POWER oe taint 
Jewell Electrica istrument ¢ 


Weston E lectrical Inst Corp 
POWER FACTOR REGULA.- 
TORS 


PRESSURE METERS 


PROCESS TIMING AND SiG.- 
NALING INSTRUMENTS 


PROGRAM INSTRUMENTS 


PROTRACTOR 
Optical 
Bausch & Lomb Optical Company 


PSYCHROMETER 

Recording 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Cos 

Sling 
Taylor Instrument Companies 


PYROMETERS 

Optical 
Brown Instrument ¢ 
Leeds & Northrt ip Co 
Pyrometer Instrument Company 


Radiation 
Indicating 
Brown Instrument ¢ 
Leeds & Northrup Co 
Pyrometer Instrument Company 
Taylor Instrument Companies 
Recording j 
Brown instrument ¢ 
Leeds & Northrup (Co 
Taylor Instrument Cos 
Thermo-electric 
Immersion 
Bristol Company 
Brown Instrument ¢ 
Leeds & Northrun Co 
Pyrometer Instrument Company 
Taylor InstrumentCompanies 
Wilson-Maeulen Company, Inc 
Indicating 
Bristol Company 
Brown Instrument Co. 
Leeds & Northrup Co 
Taylor Instrument Companies 
Wilson-Maeulen Company, Inc 
Recording and Controlling 
Bristol Company 
Brown Instrument Co 
Teeds & Northrup Co 
Taylor Instrument Companies 
Wilson-Maeulen Company, Inc 
Surface Contact 
Bristol Company 
Teeds & Northrun Co 
Pyrometer Instrument Company 
Taylor Instrument Companies 
REF RACTOMETERS 
Rausch & Lomb Optical Co 
REGULATORS—See Controls 
RELAYS 
Tewell Electrical Instrument ¢ 
Leeds & Northrun Co 
Weston Electrical Inst. Corn 
REMOTE METERING EQUIP- 
MENT 


Bristol Co 

Leeds & Northrup Co 
RESISTANCES—Electrical 

Leeds & Northrup Co. 
ROTOSCOPE 

Commercial Engg 
SACCHARIMETERS 

Bausch & Lomb Optical Co. 

Taylor Instrument Cos. 
SACCHROMETERS 

Tagliabue Mfg. Co., C. J. 
SCRATCH HARDNESS TESTER 
SHUNTS 

Jewell Electrical Instrument Co. 

Leeds & Northrup Co. 

Weston Electrical Inst. Corp 
SIGNALLING DEVICES—Auto- 


Labs 


matic 
SLIDE RULES 
SPECIAL INSTRUMENTS 


Burgess-Parr Co. 





SPECIAL ELECTRICAL 
MENTS 
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STRU 
Detroit Instrument Service 
Leeds & Northrup Co 
Rawson Electrical Instrument Co 


Weston Electrical Inst. Corp 
SPECTROSCOPES 

Bausch & Lomb Optical Co 
SPECTROPHOTOMETERS 

Bausch & Lomb Optical Co 
SPEED INDICATORS 

See Tachometers 

STANDARD CELLS 

Weston Electrical Inst. Corp 


— Byte 
th & Sons, Ir 
STRAIN ‘GAUGE 
Southwark Fdry. & Mach. Co 
STRESS INDICATOR 
STROBOSCOPES 
Commercial Engg. Labs. 
SULPHUR DIOXIDE METERS 
Leeds & Northrup Co 
Tagliabue Mfg. Ca, C. J 
SULPHUR DETERMINATION 
APPARATUS 
Burgess-Parr Co. 
Tagliabue Mfg. Co., C. J 
SUNSHINE RECORDERS 
Leeds & Northrup Co 
Taylor Instrument Compantes 


SURGE RECORDERS 


SYNCHRONIZING FORKS— 
Electrical 
Leeds & Northrup Co 


TACHOSCOPES 
Ib i Instr 


TACHOMETERS 
Kristol Company 
Brown Instrument Co 
Leeds & Northrup Co 
Pyrometer Instrument Company 
Herman H. Sticht & Company 
Weston Electrical Inst. Corp 
TELESCOPES 
Bausch & Lomb Optical Co 
TENSIOMETERS 
(mer n Paulin System, Ine 
TENSOMETER (Huggenberger) 
Southwark Fdry. & Mach. Co 


TESTING MACHINE— 
Universal 
Southwark Fdry. & Mach. Co 
bh agg =e 
& Sor Ir 
ary JUNCTIONS (Electrie) 
Rawson Electrical Inst. Co 


THERMOMETERS 
Gas Filled 
Bristol Company 
Brown Instrument Co 
Taylor Instrument Companies 
Tagliabue Mfg. Co., C. J 


Mechanical 
Brown Instrument Co 
Tagliabue Mfg. Co., C. J 
Teschner-Myers Cq., Inc 


Mercurial 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Cos 
Teschner-Myers Co., Inc 

Resistance 
Brown Instrument Co 
Leeds & Northrup Co 
Wilson-Maeulen Co., Ine 

Vapor-Tension 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Cos. 

Wet & Dry Bulb 
Bristol Company 
Brown Instrument Co 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Cos 

TMERMOSTATS 
American Radiator Company 
Bristol Company 


Brown Instrument ¢ 


Tagliabue Mfg. Co., C. J 
Taylor Instrument Cos 
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TIME OPERATION RECORD- Diaphragm VOLTMETERS 
ERS Tagliabue Mfg. Co., C. J 
Tagliabue Mfg. ¢ RD Taylor Instrument Cos —— oe Ir 
TIME RECORDERS Reducing pow of N, rthrup ( 
RB I ‘ Tagiiabue Mfg. Co., C. J Rawson Ele Awe Instrument ( 
TIME SWITCHES ee Weston Electrical Inst. Cor 
TIME STAMPS—Automatic ‘ 


. Tas! iabue Mfg. Co., C. J Recording 
TIME SYSTEMS—Elestric Taylor Instrument Cos Bristol Company 


haps Nort ‘ Safety, Fuel Shut-off Leeds & Northrup Co 
weeds ¢ ( hrup Cc a) ) f 0 
Rawson Elec, Inst. Co VIBROGRAPH ae WATER & SEDIMENT APPA 
TINTOMETER ATU ye 
TORSIOGRAPH VIGROMETER— DAVEY Tagltabue Mfg. Co., C.J 
I & M I rporation 
vRAaueite VIBROSCOPE WATTHOUR METERS 
Engineer's, Surveyors, Mine Electrocon Corporation WATTMETERS 
W \ & Sons, I VISCOSIMETERS ae 
Pocket Tagliabue Mfg. Co.. C. J 1 Instrur 
Taylor Instrument Companies Taylor Instrument Cos Raween " lect rical Inst Co 
VALVES Teschner-Myers Co.. Inc Weston Electrical Inst. ¢ 
Automatic Shut Off VISCOSITY TUBES Reseraing. 
lagliabue Mfg. Co., C. J VOLT-AMMETERS siagaad a kes 
Balanced } ' Instrement WAX MELTING APPARAT\ 
B I est cal Inst D Tagliabue Mfg. Co., C. J 





Advertisers Index 


Wm. Ainsworth & Sons, 
American Paulin System, In 
American Radiator Co., 4 \\ 


Bausch & Lomb Optical Co., 
Bristol Company, W at ( 
Brown Instrument Company, 44 
Burgess Parr Co., Aolit 


Commercial Engineering Laboratories, 
Detroit Instrument Service, 


Electrocon Corp., Varick t 
Eastern Scientific Supply Co., 


Federal Products Corp., 


Jewell Electrical Instrument Corp., 





Lancaster & Allwine, 
Lehmann & Michels, Al 
Leeds & Northrup C 10. 


Lincoln, E. S., 4 
Pyrometer Instrument Co., 
Rawson Electrical Instrument Co., 


Scott, Henry L., Co., P: 1 
Southwark Foundry & Machine Co., 
Sticht & Co., Herman H., Park 
Stylograph Co., Coldwater, Roct 


Tagliabue Mfg. Co., C. J., 


Taylor Instrument Co., 


Teschner-Myers Co., Inc., 43 W 


Weston Electrical Instrument Corp., . 
Wilson-Mauelen Co., Inc., 387 ( 
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: Card Section i 


pee es Se SS SS ee 







CLASSIFIED CARD SECTION ADVERTISING RATES 


Boxed Display Space, 2 x % ins. $10.00 per insertion 
Positions Wanted Advertisements, 2 x 7 ins. 5.00 per insertion 
Address your advertisements and replies to 



















INSTRUMENTS PUBLISHING COMPANY 
1117 Wolfendale Street 
Pittsburgh, Pa. 










NOTE: Samples, literature, catalogues, etc., requiring more than 2 


addressed to box numbers. 


cent postage should not be 
















E. S. LINCOLN H. R. VAN DEVENTER 









Consulting Electrical Engineer Solicitor of Patents—Consulting 
Designs Investigations Reports Engineer 
Electrical Research Laboratory Specializing in Electrical and 
GRAYBAR BLDG. Aircraft Instruments 
420 LEXINGTON AVE., ms YG. 342 Mapison Ave., New York 

















Motor Operated Controllers for 
regulating Valves, Dampers, 
Louvers, Rheostats 


Patents and Trade Marks 
Information on Request . Time Cycle Contactors 
Electric Heater Controllers, ete 


oe 414 Ouray Building Automatic Temperature Control Co., Inc. 
805 G St., N.W., Washington, D.C. Philadelphia, Pa. 


LANCASTER & ALLWINE 


Registered Attorneys 




























“STYLOGRAPH” WE ARE 
White wax sensitized paper for automatic INSTRUMENT MAKERS 
recording in graphic recording instruments I ; ; +e : 
THE STYLOGRAPH CO. ieseaactcaa lanier ne uns 
P. O., Coldwater, Rochester, N. Y. ») order 


Patent Applied for on Product, Process 
and Machines 






ruments 






¢ 





made 
EASTERN SCIENCE SUPPLY CO 
7 High Street Brookline, Mass 






























A Special Instrument Service 

Instruments repaired and calibrated. Spe- 

cial instruments built from your drawings, 

or designed and developed by us. 
DETROIT INSTRUMENT SERVICE 
14539 Ilene Avenue Detroit, Mich. 
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Index Card Section ll 


The editor feels that a file card index will be a valuable asset to all readers. It is sug- | 
gested that this index information be cut out, mounted on cards, and filed in your j 
desk or in a file box on top of your desk. You will then have within easy reach an } 
J 

| 


index of instrument information of incalculable value. 
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INSTRUMENTS PUBLISHING COMPANY 


INSTRUMENTS, Vol. 2, No. 6, June, 1929, pp. 193-194, 2 figs 





[TWELFTH EXPOSITION OF CHEMICAL INDUSTRIES 


INSTRUMENTS, Vol. 2, No. 6, June, 1929, pp. 195-202, 2 fig: 





ELECTRICAL INSTRUMENTS IN THE CHEMICAL INDUSTRIES 


B. P. ROMAINE, INSTRUMENTS, Vol. 2, No. 6, June, 1929, pp. 203 





CONDUCTIVITY AND HYDROGEN ION MEASUREMENTS 


W. N. GREER, INSTRUMENTS, Vol. 2, No. 6, June, 1929, pp. 209-2 


higs 





Expose Your Friends to a Copy of Instruments 


\ JE have printed extra copies of this issue and will be glad to s 
copies to you gratis to give to acquaintances who perhap 


unfamiliar with INSTRUMENTS 


Get Full Value from Your Investment in Instruments 


ALUABLE facts and information on instruments are filed av 
V in technical periodicals. These articles are written by experts. 1 
Current Literature Review in INSTRUMENTS reviews articles o1 


struments and devices for measurement, inspection and control, ap} 


ing in the technical literature the world over 
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catalogs will cover your 


\ ) JHEN d 
Our xtensive line otf the expe 
phic « te dg t t 


particular interests. A ! 
letter, stating what you = 
make or what instru- turns t¢ Ty l« pe ture Instr l 
ment you use will r n them t , n the delicate work 
bring detailed informa 
tion . 
it 
\ 
Taylor /nstrument Companies 
ROCHESTER. N.Y., U.S.A.' 
CANADIAN PLANT MANUFACTURING DISTRIBUTORS 
TYCOS BUILDING IN GREAT BRITAIN 
TORONTO SHORT & MASON, LTD., LONDON 
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THE Si AT SENSE OF [wu ee. kh 


Tycos Temperature Instruments 


INDICATING - RECORDING ~ CONTROLLING 














The Most Extensive Line 
of Recording, Indicating 
and Controlling Equip- 
ment for the Industries, 
including: 

Pressure and Vacuum Gauges; 
Liquid Level Gauges; Electrical 
Boiler Water Level Gauges; Re- 
cording Thermometers; Indicat- 
ing and Recording Pyrometers; 
Recording Psychrometers; Re- 
cording Electrical Instruments 
(including Voltmeters, Milli- 
Voltmeters, Ammeters, Milli- 
Ammeters, Shunt Ammeters, 
Wattmeters, Frequency Met- 
ers); Mechanical Motion Re- 
corders; Electrical Operation 
Recorders; Indicating and Re- 
cording Tachometers; Engine 
Counters; Revolution Count- 
ers; Averaging Instruments; 
Gaugeboard Clocks. Also equip- 
ment for automatically control- 
ling Temperature, Pressure, 
Liquid Level, Liquid Flow, 
etc.; together with Motor Op- 
erated and Solenoid Controller 
Valves, and Control Panels. 





$100,000 IN GOLD 


Entrusted to the Dependability of 


BRISTOL’S 


Automatic Control 


NE of the outstanding fine watchmaket 
O) tne U. S. purchases pure gold in large bars 
these bars being first cold-rolled into convenient 
strips, and then annealed in a gas-fired furnace 
make them suitable for working. Very often, w 
production at the highest point, gold strips to 
value of $100,000 are treated in a single day. 

Should furnace temperatures run too low 
gold is not annealed sufficiently to be easily wor] 
able. On the other hand should the temperature 1 
too high, or if the atmosphere in the furnace 
oxidizing rather than reducing, a gray tarnis 
forms on the outside of the gold, and permanent 
prevents its polish after watch cases are mad 
This tarnish is only removable by use of grinding 
wheels, which wastes a considerable portion of th 
gold. 


the 


It is significant that on this particular instal- 
lation where absolutely no chance could be taken, 
the manufacturer particularly specified Bristol’s 
Automatic Temperature Control Equipment, and 
has relied upon its performance implicitly. 


The Bristol Company, Waterbury, Conn. 


Boston Philadelphia 


New York Pittsburgh 


Chicago Denver 


Birmingham 
San Francisco 


Detroit Akron St. Louis 











